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THE CONSERVATION AND PROPER UTILIZA- 
TION OF OUR NATURAL RESOURCES' 


By Dr. BARTON WARREN EVERMANN 


DIRECTOR OF THE MUSEUM OF THE CALIFORNIA ACADEMY OI! 


HE natural resources of the United States are the richest 
T most varied of any country in the world. It is only necessary 

eall attention to our great coal and oil fields and natural gas, 
ur varied mineral resources, wonderful forests of hard and soft 
woods, our multitude of species of wild game mammals and birds 
and fur-bearing animals, the hundreds of species of useful in- 
sectivorous and predaceous birds, and the rich fisheries of our 
Atlantic, Gulf and Pacific coasts, Great Lakes and other interior 
waters, to enable us to realize that our country has been exceed 
ngly blessed in this regard. 

And this very richness of natural resources has had much to 
lo with making us the most short-sighted, the most extravagant 
and the most wasteful people in all the world. There is not one of 
eur natural resources which, in the beginning of the development 
of the country, was not handled in very wasteful ways; in numerous 
instances so wasteful and destructive that the resource was wiped 
out almost, if not quite, entirely. Such were the Buffalo, Wild 
Pigeon, Atlantic Salmon, Wild Turkey, Gray Squirrel, Sturgeon, 
Sea Otter, natural gas, white pine and many others that might 
be mentioned. 

It is now too late to do anything to correct the mistakes with 
some of the species that were once valuable assets to our people, 
because they are now entirely extinct, or are species whose well 
being depends upon an environment which has passed and can not 
be restored. But there are many species of the native flora and 
fauna with which it is not too late and which, with proper care, 


1 Presidential address delivered June 22, 1922, at the Salt Lake City 
meeting of the American Association for the Advancement of Science 
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can again be restored to somet! 
usefulness. 
THE 
It was my good fortun be 
Basin, a region in which was 
wood forest the world has ever seen. 
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elms, each of several species, magnificent 





yellow poplars or trees, splendid 
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three or more species of maples or sugar 


woods of half a dozen species, some of 
scarcely less in size a a but not 

were many others that might be named if time 
forest so rich in species and individuals of con 
esthetically interesting trees has ever 
And the ty 0] 

‘Yr realized what a wonderful asset the 
sts. They regarded the forest simply 


for firewood and the small amount of logs 


or buildings, fenees and the lke 


r 
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T rid Oot as soon as possible in 


velopment. 
I have seen many a barn built largely. 
and 1? ] 4 - 4 

walnut logs: and I later saw some of those sa 


torn down and the waln rs hauled away 


on many others in th 
rails in the Virgini 


ields of those days were enclosed. 


walnut beeame so valuable that even 
shipped away to furniture manufacturer 

The wastefulness in clearing the land was almost 
Little or no effort was made to save any of the 
needed for immediate use. When a piece of lai 
all the trees were first girdled thus creating a dea 
the trees of whatever kind were felled or burnt dow 
the trunks were eut or burnt (‘‘niggered off’’ 
lengths for convenient handling. With teams 
these logs were then snaked around and piled 1 
four logs on the ground constituting the bottom 
of these, two on top of them, and finally one 
log-heap would thus consist of 10 logs, with small | 
and trash filling the interstices to serve as kindling wl 
were to be burned. So heavy and dense was the forest 


would be seores of these great heaps on every acre, eat 
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old. The policy should be to maintain timber product 
what the same footing as in Scandinavia and France : 
become an established national policy and practice. 
The national forests contain several million acres of f 
so severely burned over that it can not be restored witho 
ing. To restore this land to timber production js 
Federal responsibility. Tree-planting is most urgent 





watersheds from which water is obtained for power, irr 
municipal use. 

The cutting off of the forests, but more particular] 
growth, has been far-reaching in its disastrous results. 
upon the animal life of the forests themselves has | 
indeed. Many species of mammals, birds, reptiles and 
that found a congenial home in the heavy forests 
other upper Mississippi Valley states 50 years ago ; 
or never seen; many of them are now extinct in 
Many species have disappeared not because of ov 
chiefly because of the destruction of the forest cove: 
essential to their protection from their variou 
their habits of life. 

Another deplorable result is that upon the s 
try. While the removal of the forest cover has pr 
preciable effect upon the rainfall, it has had a very 
upon the run-off. With the forest cover the rain wa 
underbrush until much of it soaked into the grow 
off was slow and gradual. The streams therefore | 
even flow throughout the year. Now, with the f 


and the land under cultivation, the run-off is 
streams are very uneven in their volume; raging torr 
often spreading beyond the banks after heavy rains 
dryer season reduced to series of stagnant pools. A 
change in the beauty of the stream! Then a beaut 
flowing stream of clear, cool, pure water, the banks hea 
and with underbrush of many interesting shrubs, ai 
here and there, and the water teeming with fishes of n 
now at times merely a sluggish, weed-choked thing 
beauty as it is of fish. 

Fortunately, it is still possible greatly to improve th 
and bring them back to something of the beauty of « 
This can be done by reserving from cultivation a narrow 
vround along each side of the stream and planting it w 


+h ry 


plants, shrubs, bushes, vines and trees that will hold the 
banks of the stream in place and at the same time ch 
off. conserve the moisture, shade the stream, and increast 


1 
» TT 
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¢ the stream amazingly. This strip can be any width, the wider 
the better of course, but it ought to be at least 30 yards. 

A little attention of this kind will greatly increase the stability 
and beauty of the stream; it will also be helpful to the fish life 
of the stream by giving the fish more protection, shade and food. 
It will be of benefit to the farmers and others along the stream in 
that it will protect their land from overflow and from destructive 


erosion. 
Another regrettable result of the cutting of the forest and the 
undergrowth and the draining of the marshlands and the small 
woodland ponds, is the extermination of many species of the native 
fora. Among such species that were formerly more or less abun 
lant in the upper Mississippi Valley that may be mentioned are 
the Wild Red Plum (Prunus americana), the Wild Cherry 
Prunus serotina), Black Haw (Viburnum prunifolium Red 
Haw (Crategus pyrifolia), Pawpaw (Asimina triloba), Leather 
wood (Dirca palustris), Kentucky Coffee-tree Gyumnocladus 
canadensis), Spice-bush (Benzoin e@stivale), and various species 
of orchids, particularly the showy Ladies’-Slipper (Cypripedium 
reqine). These interesting and beautiful species that added so 
much of grace and beauty and charm to the virgin forest are now 
rare indeed, and in some localities entirely extinet. And 
s all the greater because of the fact that every one of 
¢ 


have been preserved in considerable abundance if only 


sight and eare had been shown. 


Errect OF DEFORESTATION UPON THE FISHES OF OUR STREAM 


The effect upon the streams of the cutting away of the forests 


has been very great, as already pointed out, and it has been equally 
great upon the fishes of the streams. In order that a stream may 
support a large and varied fish-fauna it must be somewhat uniform 


+ 


and constant in its character. A stream which at one 
raging torrent and at another season a series of isolated stagna 
pools, does not permit the development and maintenance of a fish 


fauna rich in species or individuals. This fact may be readily ap 


preciated if we compare a typical Mississippi Valley creek or river 


with any typical stream in California where all the streams are 
subject to great extremes. In almost any small stream in Indiana, 
there may be found not fewer than 30 to 40 kinds of fishes, a greater 
number than occurs in all the streams of California or Utah. But 
the Mississippi Valley streams are rapidly becoming in this respect 
like those of California—streams of unstable and extreme condi 
tions, and fish-life is decreasing correspondingly. The food and 
game species, of which there were a score or more originally, are 
now very scarce. Some of them have entirely disappeared, while 


others are so rare as to afford little or no sport for the angler. 
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The State of Minnesota had a very similar experience 
has now been enacted to prevent any repetition of su 
by requiring the approval of the State Conservation | 
before any large areas may be drained. 

It is frankly admitted, of course, that most of the 
possesses agricultural value when drained, but much of it 
little or no such value. The point I wish to make is this 


lands, ponds and small lakes as such have uses and va 





must not be ignored. I have noted that a proposition 
made recently to drain practically all of the thousands 
lakes in Wisconsin. Should this be done there will 
more corn, cabbage and hogs in Wisconsin than now 
will be less of beauty and the appreciation thereof. 
FEDERAL PROTECTION OF MiGrRaToRY Biri 

Researches by the Bureau of Biclogical Survey 
strated the importance to agriculture of our migratory 
inseectivorous birds annually save millions of dollars 
by destroying insects injurious to crops is no long 
That millions of dollars of damage have been done t 
by insects formerly kept under control by insectivo1 
also well known. The esthetic value of our native bird 
be forgotten—the inspiration and stimulus which tl 
the moral sense, the charm and beauty they give to 
which enter so largely into the life of the people 
that can not be overestimated. 

It is a great pleasure to call attention at this tin 
tration of intelligent appreciation of the value of « 
you will go down near the Temple here in Salt Lak 
will find a graceful Dorie column 15 feet high. On t! 
eolumn rests a granite sphere on which two gulls ar 
of lighting. If you read the inscription on the base } 
that, in the spring of 1848, a terrible plague of crickets t 
total destruction to the growing crops which the Mo 
planted. Nothing which the people could do could st 
hordes of insects. Just when the situation seemed ¢ 
less, great numbers of gulls came over from their bre 
on Hat Island in the Lake and began devouring the 
a short time the millions of crickets were destroyed and t 
were saved. The people, realizing that the gulls sa\ 


—. 
+ t+} 


pressed their gratitude in an unique and beautiful n 


we have here to-day the 
‘*Sea Gull Monument 
Erected in Grateful Remembrance 
of the Merey of God to the 
Mormon Pioneers.’’ 
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Who can claim that the wild birds are not our friends, « 
man is not sometimes appreciative! 

Not until within recent years have many really effective steps 
heen taken in this country to protect our birds. Only a few of the 
states had any protective laws whatever. Finally laws began to 
be enacted regarding game birds, but no attention was paid to the 
nsectivorous and other non-game species. But the laws enacted 
by the various states were lacking in uniformity. Nearly all per 
mitted spring shooting and market hunting, the open season was 


ry long and the bag limit, if any, was ridiculously large. 
Tue Lacey Law 


One of the first Federal laws in the interest of bird p1 
was the Lacey Law enacted in 1909. The important prov 


this law are the ones regulating the shipment of game in in 


ecommerce and that regulating the importation of birds ar 
mals from foreign countries. 
Micratory-Birp Law or 1913 

Beginning with 1904, various attempts were made t 
Federal legislation for the protection of migratory birds, but 
not until 1913 that any results were secured. In that ye: 
eral Migratory-Bird Law was enacted. This law gave the Seere- 
tary of Agriculture power to fix close seasons during which it 
would be unlawful to capture or kill migratory birds. One of the 
most important regulations under this act was that prohibiting 
spring shooting. This regulation has proved of enormous benefit. 
The effect was almost instantaneous. 
ory game birds at once showed decided increase, and man 
mained to breed where they had not bred for many years. 

The question of the constitutionality of this law wa 
but before it was passed on by the Supreme Court the 
repealed by the enactment of more effective legislation 

Tue Micratory-Birp TREATY 

On August 16, 1916, there was concluded at Washi 
the United States and Great Britain a migratory-bir 
the more adequate protection of the migratory birds that visit the 
United States and Canada. This convention was ratified and be- 
came law December 7, 1916. 

The making of this treaty is probably the most important single 
event that has ever occurred in the movement for the protection 
f migratory birds. Of a total of 768 species of birds recognized 
in the last (1910) edition of the A. O. U. Check-list of North Ameri- 


ean birds, 537 species are protected by this treaty; only about 220 
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the migratory-bird treaty act and the Lacey Act, and 
tion with local authorities in the protection of migrat 

3. Not more than 10 per cent. for expenses co) 
issuing licenses, ete. 

One of the excellent features of this law. if it beeo 
is that all expenses connected therewith will be paid 
fund resulting from the sale of hunting licenses. The ex: 
enforeing the Lacey Act and the Migratory-Bird Tr 





also come out of this fund. Congress will not need + 
any money at all. 

Another excellent feature is that it will afford + 
an opportunity to hunt waterfowl. Under present 
practically all the good shooting grounds are owned or 
by shooting clubs to which only men of means ean affor 
The proposed law will give the poor man an equal cha 
rich man. The cost of the license is nominal; any 
to hunt at all can afford to pay $1.00 for a shooting |] 

It has been estimated that there are over 60,000.01 
government swamp land in the United States, much of | 
if drained, would have little or no agricultural valu 
wild fowl sanctuaries and public shooting grounds 
tablished in these swamp lands which would prove of 
benefit to migratory birds and at the same time aff 
sport to thousands of people who enjoy a few days s! 
season. I understand that there is at the mouth of tl 
in this state a large area of swamp land all ready to | 
a large refuge, and I further understand that the G 
the people of Utah are strongly in favor of having this 1 
into a Federal bird refuge and publie shooting grow 

This is fine. There are doubtless many similar 
state, as there are in practically every state in the U1 

With the establishment of sanctuaries 
grounds such as these in various parts of the 


and conservation of our migratory game birds is assur 


+) 


Some of our migratory birds do not belong with 


The first of these is the passenger pigeon, a species wl 
avo was found in the eastern United States in ineredib! 
but which in the last 50 years decreased to total ext 
last known living individual died September 1, 1914 
logical Park at Cincinnati where it had been in capt 
The species is now believed extinct. It is barely 
individuals remain in some of our more remote hea' 
this is highly improbable. If, perchance, any should 
will receive absolute protection under the migra 
act, and in time the species may be reestablished. 
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The band-tailed pigeon, a related species, 18 not rare 

the Pacifie Coast states. It will receive absolute prot: 
10 years. At the end of that period, this interesting 

game bird will doubtless be abundant again. 

Still another related species is our common turtle dove, a s} 
‘ wide distribution, common nearly everywhere, bu 
early all our western states. The turtle dove is very 

lization and thrives well on the farms. To maintain 

it is only necessary to have not too long an 


bag limit not too large, and to give rigid protection 
1 eggs. 
Very unfortunately, that great group of gallinaceou 
wild turkeys, quail, pheasants, grouse, ptarmigan, 
ekens and sage hens, are not to be elassed as mier: 
1 therefore do not come under the protection of the mie 
rd treaty. There are about 50 species and subspecies of 
among which are some of the greatest game birds it 
Many of them occurred in incredible numbers in the 


while now probably not one is found in anything lik 


ike 
undanee. 
The wild turkey was doubtless the greatest game | 
has even known. Up to the close of the Civil War th 
was abundant from Maryland westward to Minn 
eastern Kansas and south to Florida and Texas 
VW 


Mexico into Arizona. In the Upper Mississippi Valley 


mon in all suitable places as late as 1870: in a few favore 
nall flocks survived into the early eighties. In certair 
1 southern Missouri, Oklahoma, Texas and Florida a few 
this day; and it is said a few may be seen in 
ght of the dome of the Capitol at Washington. 
ind Arizona considerable numbers still remain. 
The nature of the wild turkey is such as apparently 
ntolerant of civilization; it is not necessarily so. Wh 
rd that under persecution requires heavy cover, it 
open woods, especially of oak and beech if not too pet 
nolested. There still remain in many of the states thou 
vcres of excellent cover where the species could doubtless 
tself if once reestablished and proper protective laws a 
tions provided. 


What I have said regarding the wild turkev can be said of 


o said ot most 


f the species of gallinaceous birds. Most of them were once vastly 
more abundant than they now are and many of them must 
classed among the vanishing game birds unless something 

soon for their preservation. The ruffed grouse and all th 
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lish many of these species and bring them back to s 
their former abundance. The changes in environn 
the development of the country agriculturally and ot] 
not necessarily prove fatal to them. Moose, deer, bear 
rels, beaver and muskrats could doubtless be ma 

in large numbers in many parts of their original | 
that protection which ean easily be given, and at 
splendid productive hunting could be had. This 
Maine, the Adirondacks and other parts of New Yor! 
of Pennsylvania, Michigan, Wisconsin and Minnesot 


same could no doubt be done in all the states alo) 





boundary and in all the Pacific Coast states. The 
still find a congenial home in all parts of the United St 
the Sierras wherever swamp land, marshes, pern 
small lakes are found; provided, always, that si 


able loealities as ean not be made agri 


undisturbed. 
It is true that some of our most interesting 


ls such iS 


predatory, not only upon other wild anima 
elk and ground-nesting birds, but also are destr 


stock. Among the worst are the wolves, coyotes, | 


and mountain lions. The United States Bureau of B 


vey has been waging a very effective campaign against 
tory animals. When the Bureau began its cam} 
ago it was estimated that these animals were causi1 
than $20,000,000 annually. Expert hunters 
employed by the Bureau in cooperation with 

other interested agencies with the result tha 
predatory animals were destroyed in one year 
had not been killed they would have destroye 
worth of domestic live stock to say nothing of 
of deer and other valuable game mammals a1 
have destroyed. 

One sheep man wrote to the Survey that 
hunters had saved his flocks from the loss of at 
one year. There are among predatory anima 
among dogs individuals that have acquired th 
ealf-killing habit, and the expert hunters make spe 
successful efforts to get them. A noted ease was th 
torious Custer wolf in Wyoming, which was believed to | 
$25,000 worth of cattle in a period of seven years. 50 
this old wolf that he eluded all efforts to capture or 
spite of the fact that a bounty of $500 was placed on 


last year he met his fate through the skill and 


k 


bureau hunter. 





CONSERVATION OF NATURAL 
illustration: a pack of eight wolves that 
ling $20,000 on ealves, pigs and sheep about 
al Forest were all destroyed by a single b 
lof three weeks. Still another old renegade w 
. destroyed $6,000 worth of cattle on a single 
inroads on other ranches, ineluding 
sattle in the last six weeks of his life. 
lly placed trap of a bureau hunter. 
lifornia Fish and Game Commission e 
ion will kill on an average one deer a weel 
ir, and that there are about 600 lions in the 
each they would kill about 30,000 deer anm 
twice the number killed by all hunters in the 
appears that the mountain lion should recei 
‘ortunately, the great majority of our importa) 
not predaceous at all, or in only a slight 
ilso, some of the species are being conser\ 
e parts of their range. This is especially true of 
» federal and state governments have established 
preserves, some of them under fenee. The pl 
ils in these reservations are buffalo, elk and ant 
showing satisfactory increase each year, and ther 
ason to believe that these herds will continue to thr 
The outlook for the wild elk, antelope, mounta 
ntain goats is not so encouraging. 
the several species of elk the one commonly 
‘nia Valley elk or Tule elk is in most serious 
ination. This species formerly ranged over the 
lley in great numbers. About 50 years ago it was thr 
th extermination, but it was saved through the activ 
Henry Miller, head of the great cattle company of Mill 
In 1914 the only remaining herd of this species rai 
Buttonwillow ranch of Miller & Lux in Kern County 
and in 1915 the California Academy of Sciences 
ration of Miller & Lux distributed 150 of these 
deral, state and private parks in the state, and 
know that in most eases the animals have iner 


ers, and that these nuclei of new herds are doing we! 
T 4 


ut the original herd in Kern County is in s 


though it is unlawful to kill any elk in Califor 


rvice is poor and the animals are not receiving the p: 


ust have if the herd is to be saved. In my judgm 
s doomed unless more adequate measures for thi 
taken soon, 
Probably the best thing to do would be to enclose 
xv 2 
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fence not less than 3 or 4 square miles of land 
inhabit. It would be easy to do this. A 

wide, beginning up toward the foothills where 
stay and extending down into the valley about 
include about 300 acres of arable land on wh 
grown to supply feed in the dry season, is all that is 
sale of surplus males and other animals from t 


logical parks, ete., would render the herd self-supp: 





Fur-BEARING ANIMALS 


Few of us realize what an asset the various st 
fur-bearing animals. America’s list of fur-bearers 
the total number of species and subspecies whos 
siderable commercial value as fur is not fewer t] 
Among those of most importance may be 
otter, fisher, mink, fur seal, sea otter, marte? 
raccoon, weasel, fox, lynx, bobeat, wolf, coyot: 
of these are represented in the United States by 
or subspecies. 

Not until recently were several of these sp: 
but now the lowly muskrat and the much-despis 
into their own. They are now among the most 
priced furs. 

As Dr. Dearborn, of the Bureau of Biologi 
said, the demand for fur has existed since 
sought skins to shield his naked body from the eold 
is fundamental and will endure while man in 
furs are to be had. Its strength ean be ju 
trade it supports. 

The fact that many of the fur-bearers 
complicates the problem. However valuable the fi 
may be, if the habits of that animal be such as 


+ Ta), 


of domestic stock or useful game animals, its « 


rp 
ile 


an unmixed blessing. Such animals must therefor 
treatment. Fortunately, the majority of our 
structive to other useful species or interests only 
or not at all, and it is possible to provide laws 


tha 


the conservation and proper utilization 


preservation highly desirable. 
Some of the more important species are 


pleted ; some have been even exterminated in mai 
they were formerly abundant. The beaver, marte? 
be mentioned as examples of this class. Their ext 
been brought about chiefly by excessive trappi 


" : ; ae 
the character of their environment. It is believe 
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se which have been greatly depleted ean | 


1 in reasonable abundance if proper laws 

vided for their protection. 

The essential principles of the protection of fur-beari: 
-e few and easily understood. In the first pl 
nermanent closed season for a period of 

+h the species has become so seriously deplet ( 


4 


¢ extermination. In the second place, no animal shoul 
‘ring the breeding season; that is, when its death wi 
starvation of the young; and 


lled only when their fur is prime. 


fur-bearing animals shi 


Perhaps the most important of these is that re! 


rime skins. It has been estimated that the value of 
me to the markets is reduced fully 25 per cent. by the 
-of unprime skins. Killing fur-bearers in their breedi: 


, 


re the family break-up and dispersal in the fall 


r season 
is a wasteful 
Uniform laws throughout the United States prohibiting 
affic in unprime skins should be enacted. 
Every trapper or hunter of fur-bearing animals should be 
uired to secure a license good for one year, and he should be re 
lired to report at the end of the season the number of animals 


f each species taken. This would furnish data essential to deter 


ning the value and extent of the fur resources of 
relative abundance of the different species. 
inspire people with a desire and determinati 
, regular and valuable farm and forest crop. 

Under natural conditions or such as can be e: 
or more species of fur bearers may be found 
many of the farms of the country. Hunting or 
nimals is a recreation, sport or avocation that a 
ost country boys. If they do their trapping 
vill not only profit greatly by the sport it affords 


materially to the income from the farm. 


Fur-F ARMING 
Recently the possibilities of fur-farming have beg 


de attention. 


W 
Figures compiled by the Bureau of Biological Sur 
here are fur farms in at least 25 states. There 
ranchers raising silver foxes, with 12.000 to 15,000 
Other species on the fur-farms are skunk, 
sum, marten, muskrat, squirrel and beaver. 
ntelligently conducted, is a fascinating and profitabl 


be carried on successfully in almost any of the states 
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The state agricultural colleges and experi 


state game and conservation commissions should 
farming. The United States Bureau of Biologieal Sy 
glad to give directions and suggestions as to th 
farming that one must follow to insure success. 

In those parts of the country where there 
ponds surrounded by marshland opportunities for 


1 


excellent. Usually in each marsh there will be 





to many muskrats. With proper care and ma) 
ber can usually be greatly increased and maint 


time permitting a considerable annual eatch. 
muskrat is so popular as a fur, under the trad 
Seal,’’ muskrat farming will prove a very profital 
the farm. 
MARINE MAMMALS 
There remains one important natural resou: 
country is vitally interested, the conservatior 


nne 


ceived practically no attention; and this ap] 
tonishing when we realize that in this natural res 
not only the largest animals in the world but a num! 
valuable. I refer to the marine mammals—the w! 
walrus, sea lions, sea otters, porpoises, the elephant s 
species whose home is in the sea. And it is a curious 
know less about these great and interesting animals o! 
we do of any other group of useful animals. 

We know a good deal about the Alaska fur 
known about the Russian fur seal and the Japane 
scarcely anything about the several species in soutl 

Some years ago, a species of fur seal was not 
the islands off the coast of California and Lower | 
the early part of the last century it was very abu 
Farallons just off the Golden Gate. One party th 
islands in 1808 took in two seasons 130,000 fur 
sea otters. Another party took 33,740 fur seals 
in 1811. The eatch in four years was more thai 
been thought this species beeame extinct about 30 \ 
ever, the capture of a living specimen in March 
Diego shows that it is not yet extinct; it further 
lack of knowledge of the distribution and abundance 
mammals. It also suggests the possibility of reestab! 
rookeries on the Farallons and other islands off th 
fornia and Mexico. What a fine achievement that w 

We know only in a general way what species of 1 
mals there really are in the North Pacific ; but it is sa! 


mammalian fauna of the Pacific is the richest in the w 
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fewer than 50 species in the North Pacit 


her in the entire Paeifie is doubtless n 


nny 
Ail 


i] nur 
we do not really know. In the North Pacific we may 
kinds of whales, 12 porpoises, killers, dolphins 


. sea otters, four fur seals, and a dozen hair 


1 sea lions. 

With few exceptions practically nothing is 

ritatively known of the life history of these anim 
feeding habits, distribution, migratio1 


these are but a few of the many 


Ll 


» species about which we would like to know 
know before final measures for their protect 
rently formulated. 
The commercial fisheries of the North Pacific 
lerstood and regulated only in the light of pretty 


f the whales, seals and other marine mammals 
know just what relation the whales, sea lions, harbor 
‘poises sustain to the salmon, sardine, 
d-fishes of our coast. The relation of t 
» salmon fisheries has long been a matter of di 


1 convincing study of the question has never 


in a position to say just what laws and regulations should 


enacted revarding those species. The same is 
Our knowledge of their abundance, distribution a1 
is very incomplete. 

Not long ago the Moss Landing Whaling Station of the 
nia Sea Produets Company reported they had found in the stom: 
of one humpback whale 1,500 to 3,000 pounds of sardines 

miscellaneous lot of smelt, anchovies, shrimp and squ 
the stomach of a sperm whale were found a 10-foot shark 
of fur-seal skin and a bunch of fishhooks! Some time 
killer-whales or Oreas were examined at the Pribilof Is] 
stomach of one contained 18 fur seals, the other 24. At 
prices of fur-seal skins those meals cost about $1,000 to $1,500 each! 

These illustrations are sufficient to show that these species bear 
a very important relation to the sardine, fur seal and other com 
mercial fisheries. And they further show the necessity of a thor- 
ough study of the relation of these and other marine mammals to 
the fisheries. 

The Moss Landing Whaling Station furnishes exceptional fa- 
cilities for a study of the whales. The California Sea Products 
Company which owns and operates this station has very kindly 
kept certain records, at the writer’s suggestion, during the past 
four years. These records include the following data for each 
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whale taken: species, sex, length, weight, stomac] 
when taken, place where taken, and size of embry: 


The total number of whales taken by this compa 





of California from January 16, 1919, to May 3 
Seven different species were represented, as fol] 
sel 1, California gray 1, sperm 5, sulphur-bottom 
and humpback 781; total 832. 

These figures are of value in that 
whales that now occur on the coast of C 
abundance of the different species. It is 
humpback—is at all common. The scarcity of 
nificant ; indeed, all but the humpback are alrea 
extinet. Only the humpback remains in suffice 
justify the establishment of a whale fishery or 

In 1853 Captain Secammon estimated that 
nia gray whales visited the California coast 
eatch of that species shows clearly that 
minated on the California eoast. It is e 
whale also will soon be as seriously deple 
ures be taken soon for its protection. 

While the whales are the largest animals 
by no means the only ones that are in gray 
tion and that need protection. 

In the early days the southern s 
Califor coast and about the islands off the 


fornia. According to old Spanish records 9,72! 


taken on the California coast prior to 1790. 
tion in 1803-4 took 1,100, the Winship expe 


1805-6, and a party under a man named Campbe 
on the California coast. From these figures 
sea otter was formerly very abundant on 
the environment was a very favorable 

should be possible to reestablish the sea 
While none has been seen for several years, 
believe a few still survive. 

The Guadalupe fur seal was at one time co! 
islands off Lower California, but none was see! 
March of this year, when one was captured ne 


would indieate that there still exists a 


remn: 
again be built into one of commercial importance 
Up to a few years ago the great elephant sea 
able numbers at Guadalupe Island off Lower C 
almost extinct; only prompt action can save 
and in the Gulf of California sea turtles were 


long ago; now they are said to be very rare. 
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Several other species threatened wit} 
t these must suffice. 


1, but th 


The Alaskan, Russian and Japanese fur-seal 

y safe, thanks to the International Fur-seal Treaty 
1911 by the United States, Great Britain, Russia 
rthern sea otter is also protected by the same 
reaty has some serious defects it is believed they 
in 1926 when an opportunity to do so will 


unfortunately, does not cover whales, walm 


eatyv. | 
thern sea otter, elephant seal or any of the south 


~ 


nea 
) 


T 
» | 
1 


rfectly lawful for anybody to k 
on the hich seas. No ecountrv has 


limit. Only by international agreeme 
on necessary for their preservation 


United States should take the 


ternational treaty for the protectior 


f the Pacific. The principal countries cor 
China, Russia, Great 


s, Japan, 
ry country at all interested 
n the treaty. 

meeting of this associati 


of Marin 


? 


on the Conservation 
1. This committee is now funct 


ttee on Pacific Investigations of the Division 
National Research Council. The com 


lop an interest on the part of the 
irees, particularly those of 


resourye 


nterest the zoologists of the countries bord: 
the wonderful animal life of that great 
ons and assembling data regarding 


Is species, their 
cht about the change. 


1 


In its efforts toward creating 


present econditior 


a stro 


servation, the committee is trying to 


mbers of commerce, fish commissions 
dine: 


women’s clubs, and officials of e 


iding colleges, normal schools, and publ 
use of the publie press and publi 
learn something about the wonderfu 
through ignorance, indifference 
seriously if not fatally depleted. 
to form an association or organization to b 
ume as ‘‘The Associated Societies for the Conservat 
Life of the Pacifie,’’ and it is hoped to bring 


| t 
education: 


a8 Many as possible of the naturalists, 


mnto 
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chambers of commerce, boards of trade, fish a 
fishery companies and other interested units foi 
countries bordering on the Pacific. 

It is hoped that public interest in the conser 
the Pacific will in the near future be developed to 
as will result in an international treaty broad e1 
to cover not only all the marine mammals but als 


and reptiles of the Pacific Ocean. 





That our game mammals and birds, our fur-beari) 
our marine mammals are among our most valuable 1 
is not fully realized by many of us. A 
readily convince us that we have in these 
sources almost fabulous in their money value. 
the deer: the number of deer killed in 1915 by |] 
was 75,000. At 150 pounds each these would yw 
pounds, worth 20 cents a pound, or $2,250,000. 
the annual kill of deer in the entire United Stat 
put at 100,000, worth $3.000.000. Rabbits are 
asset. In 1918, 465,000 were killed in the Stat 
alone. In 1919, 2.719.879 were killed in P 
293,665 were killed in Virginia. At 20 cents 
servative estimate) these rabbits had a money 
which is no small item in the food supply of 
this embraces the eateh in only three states. I) 
States it must have been many times as great. 

Now let us consider the game birds. In 1920 h 
nesota killed 2,083,991 ducks, geese and other 
at least $1,000,000. In the same year there were kil 
187,582 quail, pheasants, turkeys, doves and woode 
than $110,000. The take of game animals in the san 
valued at $350,000, while in New York the game mam: 
taken in the same period numbered 1,526,960 valued 
From these figures it is believed that the game 
bearing animals, and game birds of the United States y 
people not less than the stupendous amount of $100, 
nually. Surely the conservation of such valuable resou: 
is well worth while. 

I should like to say something about the fisheries 
seal, those wonderful resources in which 1 have been most 
for many years, but time does not permit. 


[I can only say that they, too, must receive our most 
litate 


and serious consideration if they are to be rehab 


tained in anything like their former productiveness. 


+hy 


can grow populous and great and long survive which, 


of vision, continues to destroy those very resource 


made it great. 
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SOME THOUGHTS ON IMMIGRATION 
RESTRICTION 


By Professor ROBERT DeC. WARD 


HARVARD UNIVERSIT\ 


* American literature on immig? 


i 


live years emphasizes certal 
a singular failure on the part 


the larger, more fundamental. more 


roblem. The immediate, the temporar 


prol 
fa hl ' 
here nav 


ts have been unduly emphasized. 


tstanding exceptions to this broad statem« 


nit 


‘ 


: labored earnestly to bring before their fellow 


far-reaching racial, economic, political and social 


rration. But, in the main, most of what has 


i 


been constructive in the best sense of that ter 


present widespread discussion of immigratio 


n Congress and in our daily newspapers, t 


resent article has thought it worth while to conside1 


f these larger aspects of the problem as they 
} 


to his mind. There is danger that the public wi 


really serious consideration of the question as 
attention constantly directed to the stories of 
ship—mostly fictitious or exaggerated—which are 
sly fed to the daily press by influences which 


17 


restriction. 
AMERICA’S ‘*‘ TRADITIONAL’’ IMMIGRATION 


In any discussion of immigration problems refere: 


be made to our so-called ‘‘traditional policy’’ 


vlum and a haven of refuge for the poor a 


very land. There is a fundamental error in 
on of this ‘‘tradition.’’ 
The desire that there should be some restri 


riction has existed 
from the very foundation of our Republic. Washington questioned 


the advisability of immigration except of certain skilled mechanies. 
Jefferson expressed the wish that there were an ocean of fire be 
tween this country and Europe, so that it might be impossible for 
any more immigrants to come here. The Hartford Conventior 


in 1812, proclaimed that ‘‘the stock population of these st: 


+ 
ites 1S 
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amply sufficient to render this nation in due 
and powerful.’’ In spite of these early di 


views, it was, nevertheless, for generations a 





PS 


America should be an asylum and a refuge. 
membered that immigration was then welcomed 
because it was regarded as a source of national 
noble ideal of a refuge, open to all, had its roots 
ditions far more than in any generous spirit of wor 
The country was very sparsely settled. There 

of free land. Labor was searee. The number 
small. Nearly all of them were sturdy pio 
homogeneous and readily assimilated stocks. 

In time this ideal inevitably came into co 
economic and social conditions. In the face « ' 
day facts it has had to be abandoned. 
supply of public lands is exhausted; 
have arisen ; that immigration has increased « 
mentally changed its character; that our cit 
aliens ; that we have failed to assimilate thei 
bers of mentally and physically unfit hay 
Our so-called traditional policy began, 
almost fifty years ago, when Congress first 
certain classes of economically and morally 
is now obvious that our ‘‘asylum’’ has become 
insane and alien feeble-minded; that our 
tiary well filled with alien paupers and eri 

The un-American policy is not restriction 
hospitality to immigrants. It is un-American for us 
such influx of alien immigrants as will make the ] 
lation and amalgamation of our foreign pop 


; 


difficult than it already is. It is for the bes 


as well as of America that our immigrants sh 
restricted and wisely and carefully selee 


Our policy of admitting freely practically 
to come has not only complicated our ow: 


helped the introduction of political, social 


ts tell us 


tional reforms abroad. Our idealis 
the ‘‘pick’’ of Europe has been coming here bee 
tented at home; because it wants political an: 

nomie liberty ; because it wants education, and 
tions, and democratie institutions. Have we 

helped the progress of these reforms by keeping t 
practically unlimited immigration open? By al 
tented millions of Europe and of Asia to come 
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or to delay, the coming of 
enia, in Russia, in Turkey 
the world-wide progress of 
smocraticec mnstitutions, 1s not o1 
ntact, but also to help the discont 
if Asia to shoulder their own responsil 
re, for themselves, what our ow? 
us and for our ehildren. Are me 
their own countries and the 
likely be of any real assistance to us 
levelopment of American institutions 
TES OF THE ‘‘ Meutina-Por’’ 
‘Never shall ye make the crab walk straight. 
sea urchin smooth.’’ Thus, many 
rth his view of the fallacy of the *' 
yroceeding on the theory that the 
American melting pot, crystal! 
better and finer than has eve) 


+ 


nations, habits 

is from every quarter of the 
the alien children to school, 
flag drills, and letting them 
read the Declaration of Inde} 


of them almost overnight. Yet 


the lower animals obtain equally 
make a heavy draught-horse into 


Nor can we make 


process ot \ me rical 


moder} 
import: 
but also the 
ield Osborn, in an address bef: 
Jugenies Congress said: ‘‘We are slowly 
ess that education and enviro 
alter racial values. 
that all men are born 
confused with the politic: 
th equal character and ability to 
thers, and with the educational sophistry tl 
ronment will offset the handicap of ancestry.’’ 
What goes into the melting pot determines what 
t. If we put into it sound, sturdy stock; akin t 


reed which first peopled this country and founded its 
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if these new stocks are not only sound physical, 





tally, then we shall develop a new race here. worth: 
the ideals and traditions of the founders of this ce 
the material fed into the melting pot is a polyglot 
nationalities, physically, mentally and morally be! 
there can be no hope of producing anything but a 
It is often said that each of the different alien p 
here has something to contribute to American ei 
we shall be the gainers, not the losers, in the long rm 
of our immigrants have something to contribute 
want desirable additions to, and not inferior subst 
good we already have. There is nothing in b 
or principles which would lead us to hope that onl) 
the races which are going to make up the futur 
survive, and the vices be eliminated. In fact, the 
undesirable qualities are just as likely to survin 
We have, of late years, not been getting the best 
The immigration question is usually dise 


LISS¢é 


nomic, its political, its industrial sides. Yet its rae 
infinitely more important. The character of the f 
race is to be determined by the aliens who are 
shores day by day. As Dr. Lothrop Stoddard has stat 


) 


*‘the admission of aliens should, indeed, be regarde: 
emnly as the begetting of our own children, for the 
essentially the same.’’ And Major General Le 
summed up the Melting Pot problem clearly and 
said: ‘‘The American cement has about all the sand it 
The statement of Aristophanes, above quoted, fi 
in the words of one of the best-known of moder 
heredity, Professor Karl Pearson. ‘‘You ean _ not 
leopard’s spots, and you can not change bad stock 
may dilute it; spread it over a wide area, spoiling g 
until it ceases to multiply it will not cease to be.”’ 
IMMIGRATION AND THE NEED OF LABOR 


+ 


A stock argument against immigration restrictio 
of labor.’’ Many, if not most, of the evils which hav 
from the enormous and practically unselected immigrat 


past twenty-five years have been due to the reckless 
‘“cheap labor’’ on the part of large industrial, rail 


tarects 


mining ‘‘interests’’ in this country. These ‘‘ir 
pocket book above patriotism. They have been regardless 
consideration other than that of speeding-up their factor 
railroad construction and their mine output. To those w! 
that cheap foreign labor is often so cheap that it is ¢ 
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S¢ M E 


t is usually, in the long run, 
expensive ; that a tremendously rapid 
try is by no means altogether desirable, 


s to play a part in the formation of 


cheap alien labor presents 


Dr. Madison Grant has recently said, 


is a quick development of our country ; if 
want to exploit all our natural resources ; 
ants at every turn; to build railroads 
ind eriss-crossing each otner in a tne-me 


ibtless true that a huge supply of chea 


1. But is this ‘‘need of labor’’ any ace 


' 
S ai 


} 
e needet 
viving 


] ttinge 
IMILLINE 


the question whether they are going to be intelligent 


aliens by the wholesale, without 


citizens? Any industrial triumph; any pl 
m of our resources; any remarkable accomplishment 
‘velopment of transportation which can be achie only 
ns of such labor, will eventually be paid for with a price wh 
nvolve political and racial disaster. 
' 


The vital question is not how fast can we possibly develop this 
ountry, but how best can we develop it. We have been assuming 
that we could safely admit as many immigrants as can be indus- 
rially assimilated; as can, somehow or other, scrape up a living 
failing that, can be supported by our charitab 


But the real questions are: how many can be politically 


le organ 


itions. 


ssimilated ; how many can be thoroughly Americanized ; and what 


sort of contribution are they likely to make in the developmer t of 
The need of more ‘‘hands’’ to do our labor has 
**Hands across 


ur future race? 
been dinned into our ears for decades. 
the cheapest, so we have been importing them. 
that we are importing not ‘‘hands’’ alone but bodi 

is of vital consequence 

from ‘r lands 


reat 


editary tendencies also. It 


ility of these human beings who come to us 


uld be of the best, so that they shall not injure but improve 
stock. Every day that passes witnesses the land on our 
aliens whose coming here is absolutely certa result 


a deterioration of the mental and physical standar the 


American race of the future. 

There are doubtless many who, like the present writ 
mployers of labor, nor daily wage-earners, nor econ 
nevertheless, have certain views on this matter 
to consideration. To those who belong to this group the 
arises whether any American industry which e 
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prosper without a constant supply of cheap fore 


worth preserving in a country which boasts of the 





of living of its wage-earners and the high characte: 
ship. For any indispensable work which can be do: 
low-grade and unintelligent men and women ther 
sufficient supply of labor from the natural increas: 
already residents of this country. Somewhat hiche: 
probably have to be paid in certain cases and for 
the price were too high, American inventive ingenuit 
soon solve the difficulty by means of labor-saving 1 
‘“‘echeap’’ man becomes too expensive, machinery it 
his place. It would doubtless be far better and safer { 
States to enter upon a period of slower industrial 
with a labor supply recruited from the loins of its ov 
and from a earefully sifted and limited foreign immigr 
to drive ahead at its previous speed, with its indust: 
ment stimulated by means which will inevitably result 
ing of our political and racial standards. Furthern 
erally agreed even among anti-restrictionists that 
aliens now coming in are unfitted, by training 
for common labor. 

The late General Francis A. Walker laid emp! 
point which deserves mention, again and again, wl 
ment is made that we need cheap labor to do certa 
and degrading jobs. No job, said General Walker 
or too mean for a self-respecting man to do. In tl 
all our work was done by Americans, and none of 
on the ground that it was degrading. The same tl 
many of our country districts to-day, wherever 
Americans who depend on themselves to do the n¢ 
task. It was not until ignorant and unskilled aliens 
in in considerable numbers, and took up the lower 
skilled labor, that these jobs began to be considered 
dignity of self-respecting Americans. 


} 


T 


Witt DistriButTioN OF IMMIGRANTS SOLVE OUR D 
Anti-restrictionists wilfully, and some restrict 

ly, argue that a better distribution of our imm 

our problem of assimilation. The difficulty, it is 


+ 


that there are too many aliens but that they do no 


places. Our arriving immigrants naturally flo 


. 


cities, where their compatriots are already congregat 
rough construction work and odd jobs are mor 
Much is said about the need of farm labor, yet eve 


+har 
I 


, 


sands of aliens were actually distributed where 
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laborers, the majority of them wou 


9 arming districts need is highly 
American farming methods, and able 
ral machinery. Ignorant, unskille 


oners, who know little bevond the use 
s sienificant that at the last annual sess 
nal Congress, with delegates from over 
the following resolution was unanimousl) 
we are 
ns over the 
ierically or otherwise. 
recent issue of the Southern Tea 
was made against the importatio1 
South. ‘‘We do not counsel violence.’’ 
if violence is necessary to rid our mills 
to have violence now than ti 
1 to live and work alongside a disreputable 
his able and timely article, ‘‘Throwing 
n the North American Review for 
illiam Roseoe Thayer states that ‘‘all 
igrants according to certain localities have thus far 
The ease is cited of a serious effort made some twer ty | 
by the Italian Ambassador to the United States, Baron Mayor des 
Planches, to plant colonies of Italians in the Souther 


The scheme was unsuccessful. Two other specifi 


} 


tempted distribution come to mind. One is 


portation of a shipload of picked immigrants 

Carolina, every one of whom had disappeared 

The other is that of the more recent import: 

ers into the Southwest during the war. 

mitted under special conditions to do certai 

and were later to return to their own country. 

ilso disappeared and could not be sent home aga 
rds, while it may in certain cases be possible to d 
» matter of keeping them where they are sent is 

In the final analysis, on howeve1 
irried out, and however effective it n 
tion, as President Roosevelt put it in 
‘is a palliative, not a cure.’’ 


on problems. 
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SOCIAL LIFE AMONG THE INSECTs 


By Professor WILLIAM MORTON WHEELER 


BUSSEY INSTITUTION, HARVARD UNIVER 


LecturE III. Part 2. Berges So.uitrary 


The Meliponine, or stingless bees, are a ver) 
of nearly 250 species, all confined to warm count! 
fifths of the species occur only in the American 
about one fifth in the Ethiopian, Indomalayan and 
gions. All the Old World and the majority of 
forms belong to the genus Trigona; the remainde 


species are placed in a separate genus, Melipor 
bees are much less hairy and much smaller thar 


y “2 y 


Some of the species of Trigona measure less than 3 


} 


and are therefore among the smallest of bees. 17 
greatly in population in different species. According 


1 { 
+ 


Ihering, those of Melipona may comprise from 500 t 
of Trigona from 300 to 80,000 individuals. The 1 


as applied to these insects is not strictly accur 


vestigial sting is present. It is useless for deft 


ne 


that many of the species are quite harmless and 
gelitos’’ by the Latin-Americans. But some forms 
but little angels. When disturbed they swarm 
bury themselves in his hair, eye-brows and beard, if |} 
buzz about with a peculiarly annoying, twisting mover 
prefer to fly into the eyes, ears and nostrils, others ha) 


for crawling over the face and hands and feeding on t 
tion, or bite unpleasantly, and a few species spread : 


tion over the skin. On one oeeasion in Guatema 
epidermis were thus burned off from my face by 


Trigona flaveola. 

There are three morphologically distinct castes. 
differs from the worker in the smaller head, much m 
abdomen, more abundant pilosity, and in the form of 


the tibiw of which are reduced in width and furnished 


statar 
atats 


also on their external surfaces, while the m« 


rounded and apically narrowed. The worker, 


represents the typical female of the species morp! 


; 
exeen 


cept that she is sterile, whereas the quee! 
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of the typical secondary 


nly one mother queen In a colony, 


queens are tolerated. New color 
is, by single young queens lea\ 
accompanied by detachments of 
» body of the old queen is so obes 
wings are so weak that she Cal 
‘e established. 
the Meliponinew are extremely 
illy in hollow tree-trunks o1 
ome of the species nest in the ground, 


entris, crassipes, etc., actually build 


, OF nest entrance of a large « 1 
w tree at Kartab , British Guiana 
Photograph by Mr. John Te 
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of termite nests. The nest is made of wax. 


species mix with earth, resin or other substa: 





chocolate brown or black and is ealled ‘‘ece) 
is secreted only between the dorsal segments of 
is produced by the males as well as by the wor! 
in which a male Hymenopteran seems to perfor 
function. The workers not only collect nectar a 
seem to have a greater propensity than other socia 
ing propolis, resins and all kinds of gums and st 
tions. And unlike other bees they are also 1 
and the feces of animals. One species is sa 
yf argentata, according to Ducke 

The entrance to the nest may be a simple | 
it is a projecting cerumen spout or funnel, 
erably in different species Fig. 46). In som 
vonas its lips are kept covered with sticky propo 
ingress of ants and other intruders (Fig. 47AB 


| 


South American species its orifice is guarded 


FIG. 4 


Cerumen entrances to nests of Meliponine be 


of India in profile; B, same seen from the fror 


in 


nest entrance of Melipona quinquefasciata ; 
After F. Sily 
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tachment ol ‘Kers an s ¢lo 


or sereen. The mterior oft the 


ranee. If it is in a hollow tre 
osed off at each end by a thick lump « 
The nest proper Figs 18 ay 


r space thus preempted, consists of 


f 


ne for the storage of various foo 
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, nvelope of irregular, interconnected cerume? 


walls of an elaborate svstem of 


anastomos 


closing a large central space occupied hy 


ronal cells. There IS only one laver ot cell 
all open upwards, not downwards as in the 
species the combs are regular and dise- or 
others they are arranged in a spiral or more 
are used exclusively for rearing the brood. 
species of Trigona they are all of the sam: 
South American species of the latter genus 
construeted, especially towards the peripher 
the rearing of queen larve. All this elaborate 
seem to be a preparation for a very speciali: 
for the young, but such is not the case. The 
as if they were solitary bees, put a quantity of 
into each cell, and after the queen has laid an eg 
with a waxen cover, so that the larva is reared 


al sol tary bee. There is mass but not progress \ 
the adult bees do not come in contact with the 


The queen-cells are treated in the same man 





{VONG 


+ 


(mo Oo 
which the workers an 
small ovaries and develo) 


havila . } 
Dulld large cells tor the 


‘Ss fully developed. These 


n connection 
cerumen m\ 
large elliptical 


others for pol 
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propolis. In one species (T. si 
long and evlindr eal while the hon ev-pots 
This same arrangement is known to oceur also 
pean bumble bees B. pomorum)., The Mel no} 
other substances in the outer portions of the 
of a black Trigona, whieh I observed 
Guiana, there were several lu Ss, each 
of a hard substance closely resembling 
consistency. The species which build 
branches of trees cover them with protect 
arranged like those surrounding the brood eo) 
The Old World Trigonas (canifrons, ace 
ind some of the South American specie 
cilipe s, according to Silvestri: silvestrii 
H. von Ihering; and a very small undeser 
qoeldiana, which I found in 
primitive stage in the construction 
brood cells in these forms are elliptical ana 
comb but are ate r loosely connecte 


waxen beams, or trabeculex. They 


the eells ot bumble bees al ad sol tary he 


also that the Meliponine, like the bumbk 


eells after they have been u 


places. 

The rearing of the brood of all the castes 

manner of the solitary bees, is very sig 

vy case among the social Hymenoptera 
contact between the adults and the larve. 
open their cells from time to time and feed 
among the honey-bees the cells remain op 
velopment. It is obvious that the Meliponina 
unaltered the ancient method of rearing the 

] ’ 


employed by all the sol tary bees, or have rev 


ticing a method more like that of the bumble 


As there seem to be no cogent reasons 1 
alternative, [ am ine to believe that 
probable and that unlik le wasps these 
never passed through a stage of actual 
tween mother and offspring. After considet 
shall return to this question. 

The Apinew, or honey-bees, are separa 
the Meliponine and Bombine and their orig 
obscurity. Certain species, referred by their 
Apis, are recorded from the European Mioce) 


Baltic Amber and Upper Oligocene (A. me 
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COMPprises 
indica and mellif . the commo) 
indica and mellifica are so ver" 
hybridize so readily that 
regarded the former 
Von Buttel-Reepe: 
specific rank on what 
ls. Inasmuch as dorsata, 


ndomalayan region, it has been usually 
iwh now cosmopolitan, is also of Sout! 
el-Reepen believes that it had 
110n on the existence of the above 
and on the fact that the 
it was introduced by 
that country by the nat 


rist Ss view 1s so startling 


like some other German 
o make his fatherland the sou 


¢ considerations seem to me to 


First. if mellifica was not orig 


because indica happens To he t} e® Sout As 


Seeond, the tvpe of mellifica, that 

‘us first gave the name, is, 

and it is natural to 

rieties in other parts of Europe 
vations of the German ty 


pe. 

nted in phylogeny, since 

specific type was a mere taxonomic 

ogist preceded Linnaeus, indica would 
ind the Hindoo, aware of the existence 


i 


n his and neighboring countries 


al a 
gard the genus as of South Asiatic 
laving spread to Europe and Af: 

¢ others a dark Germanic race. Thi 
that the fossil forms, which have bee 
specimens, really belong to Apis 01 


? 


of descent to that genus. And ey 
it does not follow that they m 
Fourth, granting that a race 
try during the Miocene, it must 
iring the Iee Age or have been drive 
That this identical race and not a ne 
forms later returned to Germany 


e tropical origin of the honey-bee 
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Wa 


tropical Meliponine and Vespide. And wh 


ability to form new eolonies except by swarn 


climate of Central Europe during the Oligoe 


tropical or subtropical, the existence at the pres: 


} 


three distinet species ot Apis in the Indomalav; 


I 


where else makes it seem much more probabk 
of mellifica emigrated from Asia into Europe 
direction, especially as Southern Asia is a well 
which many other animals have been distribut: 
the honey-bee throughout the world is evident 
dinary adaptability to the most diverse 
range of temperature, to its habit of stor 
honey and its ability to maintain a rather hig 
hive during periods of cold weather. Tl 
peculiar to the species and is not the result 


insect, mn fact, has never been domest eated 


Like the Meliponinsze the species f 
developed castes (Fig. 51). Normally there is « 
in the colony and she will not tolerate the presence 
young queen. Swarming takes place by the ol 
colony accompanied by a large detachment of wor 
queen is about to emerge from her eell, and 
queens are to emerge in succession, the older leaves 
appears. It will be noticed that this is different fron 
of the Meliponine, since in these bees the old q 
the nest and the young queens accompany the swar! 
When the queen’s eggs are fertilized they develop 
queens according to the way the larve are fed, but 


; 
} 


tilized into males or drones, as is also the case w 
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nes laid by workers. All th 
nbs of pure wax, which is 
etTween the vel tral seyment 
from those of the Melipon 


rs of hexagonal cells, and 
larval development, the vor 
species of 


ch may be 


235 mm.; 
branch a 
th a superficial area of 
agonal and all alike. 
remainder for the bi 
queens and drones at 
shape, like the species 
ta is a nomadic | 
nt and afte) 
and builds a ne 
the attempts that have bee) 
ted States to establish tl 
rea is the smallest species 
13-14 mm.; drone 12 mm.) and 
ing transition between dorsata 
liar in having a finger-shaped process 
hind metatarsus. Like dorsat 
comb, but it is much smalle 
lifferent kinds of cells. 
the supporting branch the 
are used for storing honey. 
small hexagonal cells for 
fourth still larger hexagonal 
attached to the free border 
re several long conical cells for 
mellifica and its subspec es indica, 
lorea in nesting in hollow e 
and in constructing several pr 


resenting the types of cells seen 


special type for storage, the honey 


ised for rearing the worker brood. Moreove1 


ver built on drone but only on worke) 
the queen cells Fig. 52), so vers 
nal cells, and the fact that they 


workers after being used, indicat 
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structures of considerable phylogenetic 
indeed, reminiscent of the only 
bumble-bees. But owing to the fac 

only in A. florea and mellifica and are 


we are unable to advance any reasons 


eells of the highly specialized hexagonal ty; 
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ev-bees, failing 
ts comb among 
ests flave heen deser 
me example in the Amer 
and 34). It 
» single comb of 
development « 
‘emale, a mere 


worker pr 


ell developed 
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females of all non parasitic, pod 


queens of the bumble-bees, is undevelon: 


sting are shortened, her brain is smaller 
pharyngeal salivary glands of the worker. T} 
are due to larval feeding IS proved by he 
ring eggs and very young larve from worke1 
vice versa. Transferring eges from dro 

cells does not, however, alter the sex of t] 
develops from an unfertilized egg. Under 
time required for the development and 
of the food administered to the larve d 
The difference in the rate of developme t 


ing table from von Buttel-Reepen: 


DURATION OF DEVELOPMENT IN 
After von Buttel-R 


LOPMENT I THE BROOD 


of the food, which 


The composition 
earliest stages of the workers and drone 
jelly’) of the pharyngeal glands of the 
n von Planta’s table taken from the sam: 
COMPOSITION OF LARVAL FOODS O} 

After von P t 
QUEEN DRONE LARVA 


PERCENTAGI LARV4 UNDER OVER 
AVERAGE) 4 DAYS + DAYS 


4 1 


q 
hee 


DRIED SUBS1 A\ 
Proteid 
Fat 
Sug 
We see from these tables that the quee 
of the three castes, reaches maturity in about 
‘‘roval jelly,’’ without admixture 


$3.14 per eent 


only on 
These highly nutritious rations 


rowt} 
oV-V 


doubtedly responsible for her very rapid 


given pollen and honey after the fourth day and 


The feeding of the 


to complete her development. 
t and his de 


but he receives less sugar and more fa 
tracted to 24 days. 
The foregoing considerations suffice to show 
d caste-a 


the whole matter of sex-determination and 
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Although all compete 
‘rom parthenogenet 
rs from 
‘our know! 


‘pretations 


and 


ical queen ¢ 


the cells 


Moreover, this 
‘ar males 
those 
lecture and many 
he cell and the amount 
These peculiar phenomet 
Osmia, Halietus and Chalicodoma, 
“ld by Verhoff, Héppner and Armbruste 
at the female bee must » aware oO 
sometime before she beg 
re are any such stimuli as 
of the cell. 


ring to the Dzierzon theory, Ph 


in the apiary on which this belief 


queen is unable to fly out to mate 
some way she usually dies but 


after three or four weeks. the eggs which 


s; (2) if when a queen becomes old her sup 


xhausted, her offspring are all males; (: 
nless and remains so for a time, some of 


egg-laying and in this case too only 
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author has found that many eggs laid by drone-la 


to hatch and, in fact, are often removed in a s} 
workers. This makes it impossible for us to a 
statement that all eggs laid by such a queen be 
the statement must be modified as follows: all 

by a drone-laying queen which develop become n 
tialities of the eggs which never hatch are not k 

o the facts here stated, the theory of the partheno: 


ment of the drone is supported by investigation 


of development in the eg; He becomes mi 


lowing passage : ‘‘If we take 
fact that not all eggs of an 


hatch, then the bee does not appe 


It seems clear, however, that the stat 
in the ovary are male eges ean 
tt improbable that 


} 
; rt 
I it 


fe 
it 
fertiliz: 

lerstood that the , Ing f doubt 


etermination does not invalidate his the 

to the development of males from unfertilized 
There are also several cases of hybridizat 

dicate that Dzierzon’s theory is only a part 

terpretation. When a vi llow Italian ql 

German drone, the drone offspring, bein; 

course be vellow like the mother, whereas 

bine the characters of both their parent 

but although von Buttel-Reepen is a 

mann and adheres rigidly he Dzierz ( 

to admit that occasionally ‘“‘when an Italian « 


by a German drone, numerous blended hybi 


appear during the first year, but during the 


exclusively Italian, and in the third year exclu 

ers are produced, so that the population m 
purely Italian.’’ He has himself witnessed th 
states that it has also been observed by Donhoff, D 
The only explanation von Buttel-Reepen has to 
sperm, stored in the spermatheca of the queen, n 
of time be increasingly affected by the seereti 
philous glands, which keep the paternal elements 
three to five years of her life. The facts ean hard! 
on Mendelian principles even if we make all due al! 
impurity of the German and Italian strains that 


hybrids. It looks as if, at least under certain cond 
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from unfertilized eggs. Accor 
South African race of honev-bees ; 
thenogenetically, and Reichenbach. 


rawlev find the same to be true 


Phillips, in the remarks 
which has been too 
Lisunderstanding in 
Accurate knowledge of 
in a colony of social 
for two reasons: first. the 
brought up by hand, like 
resence of nurses of its ow) 
abnormal conditions; and see 
are very fond of eating the eggs 
workers or the queen not intreque! 
lace of those devoured. This behavior 
lisconeerting among the ants. Now 
not only that the mother 
very act of OVIPOSITION but th: 
be ke pt under constant obser 
etion of development. A relay f observ 
w hours for two or three weeks, would theref 
to make sure that a particular adult had de 
lar egg, and it would be necessary to obser 
such a manner before we should have the 
nelusions. In fact, we shall need all the resoure 
equipped laboratory, with a specially train 
solution of many of the peculiar developme: 
by the honey-bee and other social insects. 
ng these problems we should also have to ine! 
ferentiation of the two female castes, that is, the 
ther the worker and queen arise from one kind or 


+ 


kinds of eggs. The experiments of 
rent ages from worker to queen cells, as 
existence of series of transitional forms betwee 


queen, naturally lead to the view that there 


female egg and that the character of the larval food after 


rth day determines whether the adult is to be a worker 


This may be true of the honey-bee, but, as we shall see, 

tions on certain ants and termites indicate that there may 
than one kind of female egg. 

iin object of the rich and abundant food administered 


rva of the queen honey-bee is evidently the rapid develop 
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i 


ment of her ovaries. so that she may hee 
after emergence. This 


Meliponine. 


is also indicated 


The Melipona queen, wh 


of the same size as that of the workers al 


food, emerges with rudimentary 


ovaries 
by subsequent feeding during 
Trigona queen, which is reared 
is given to the worker larve. emerges 

mature eggs in her ovaries. All these queens, how 
guished from the cospecifie workers by eertail 
primitive characters, which, it would seem. 
culiarities either to the indireet, in 

of chemical substances (enzymes 

direct action of hormones, or internal 
developing ovaries. The great size of the 

all these social bees accounts. of course 
fecundity and the size of their colonies. 

number of eggs which may be laid du 

ous, fecundated honey-bee queen as about 1,500,000 
ing to von Buttel-Reepen, we should find in her sg) 
less than 200,000,000 spermatozoa. It is not surp 
fore, that a hive, at the time of its climax developn 
early summer, may contain 90,000 to 60,000 o1 
80.000 bees. 

In econelusion I may refer to one of the negati 
of social bees—the absence of that peculiar intercha: 
ment between the adult and larva, or trophalaxis, w! 
be a powerful factor in integrating and maintaining 
of the social wasps. Among the Meliponine the food 
simply sealed up in the cell, so that there can 


tween adults and larva, and even the honey 


present time t iv that this is certainly not the cas 
probable, nevertheless, that the sources of the di 
perpetuation of adult and larval contact, so essential 
tenance of social life among the Bombine, Meliponina 
are to be looked for in other directions. Hermann Mull 


pou ted out, as | stated n the preceding lecture, th 


tion of the adult wasp from an insect to a nectar and 
was due to economy of food. These latter substances 


. . ler « rié 
very concentrated and energizing food supply and o 
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eadily obtained in great abundance than insect food. Hene 
not surprising that a large group of insects like the bees has 
me so exquisitely anthophilous, and that the exploiting of 
| secretions is unnecessary. It will be noticed that all three 
families of social bees store quantities of pollen and honey in 


cells and such easily accessible stores of liquid and very finely 


ded food make even the reciprocal feeding of the adult workers 


hee colonies superfluous. This storage of food may be at least 

of the reasons why such exchanges of nutriment as we observed 

a more exaggerated 

form among the ants and termites were either never developed 
or were long ago discontinued by the social bees. 
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THE PATH AS A FACTOR IN HUMAN 
EVOLUTION 


By RALPH E. DANFORTH 


UNIVERSITY OF PORTO RICO 


- path and the wilderness, formerly in harm 
odds. Certain elements of the wilderness 
the best evolution of man. The path is also essent 
reasonable measure of harmony between it and 
should be restored and retained. This restoratio: 
might be included in our broad term conservatior 

Millions of years before man became human so 
tive worms and insects made paths; some of the 
did likewise, and many of the earliest mammals of 
times doubtless made paths and runways of 
Triassic, Jurassic and Cretaceous together const 
or age of reptiles, which according to some geolog 
million years; and throughout this long 
malian ancestors were small creatures, the largest 
a rat or rabbit in size, hiding for their lives from 
foe, both large and small. 

With the close of the age of reptiles and daw 
mammals, which some estimate to have been three 
ago, mammalian species evolved with great rapidity 
directions. Mammals small, medium and large, and 
diversity were produced. Of these some still made 
sort or another, and many of their constantly evoly 
continued to do likewise. 

Among our modern mammals we now find many 
makers. When man’s more recent ancestors depart 
boreal life and remained more upon the ground agai 
remoter pre-arboreal ancestors, they must have made freq! 
of the ready-made paths of their contemporaries, some 
fell victims to early man, while others at times made 


victim. From that time, throughout the many thousands 


mS 


of savagery man made an increasing use of paths, h 


fy 


coming an important pathmaker where he walked 
to place repeatedly, yet often departing from his paths t 
the all-surrounding wilderness. 


~T 
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Some of the ablest students of human evolution to-day assert 
‘hat earliest man lived in a part of Asia where the physiography 
1 climate were changing so that the abundant rain-forests were 


vradually foreed to give place to a dryer and more open park-like 


untry; changes which obliged the arboreal inhabitants either to 
rate or to perish or to modify their mode of life. Potent as 
ich environmental changes may have been as aids to man’s trans- 


‘ormation from an arboreal creature to a terrestrial man, there 


e doubtless other deeper-seated factors contributing to the 
This change from an arboreal to a terrestrial life has 

a fruitful field for thought research and discussion among 

nen of science, and it is likely that more thoroughgoing investi 


vation may throw more light upon it. But this is a digression 


from my theme. Whatever the causes, the fact of the change is 
plain, and not doubted by any biologist. 

Throughout the long, ensuing age of human savagery man had 
his paths, yet breathed the same pure, dust-free air to which the 
lungs of his mammalian relatives and ancestors had been accus- 


tomed. The lungs of his reptilian and amphibian relatives and 
ancestors breathed air equally pure. 
The age of savagery gave place to the age of barbarism. Some 


f man’s paths became crude streets and highways. Domestic 
animals, small or large, strayed or were driven along the ways. 
The wilderness became more netted with paths, and portions of it 
here and there gave place to crude agriculture. But it still was 
essentially the same wild, beautiful, fascinating thing. Wonder 
and mystery, game, adventure, peril, excitement and peace were 
found in the wilderness. The forests and the mountains, the lakes, 
valleys and streams ever lured the early children of men to wander 
into the wilderness, seek out its treasures, and learn its secrets by 
a life of daily familiarity. Some, less bold, dreaded the wilderness. 
Some, precocious in urbane awakenings, kept to the beaten paths. 
Some, indolent or effeminate, stayed to be pampered or scolded 
by the women. None of them remained within cave or within hut 
very long, for daylight was preferable to darkness or flickering 
firelight when storm or sleep did not drive them in. Window glass 
was not to come until long after civilization had replaced barbarism. 
Any opening in a dwelling admitted not only light, but volumes 
of outdoor air. Woman’s work must be done out in front of the 
primitive dwelling place for light. The indoor life could not be 
lived by any one. Such were our forerunners for countless gen- 
erations. Our artificialities of the present day are of mushroom 
growth, having sprung up, as it were, in a moment in contrast to 
the long ages we have been living the more natural, outdoor life. 


Our muscles were built for daily exertion, prolonged and varied, 
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not for the rocking chair, office chair and automobil: 

over the mountains, long toil in the fields or at 

these were what trained our muscles. developed our 

made our forebears the sturdy, worthy stock from wh 

race has sprung. To-day are any of us wasting. thr 

our inheritance of strength? Are any developing one-s 
well-rounded nature? Do any miss the free, large. op, 
the virgin forest, the untrammeled wilderness Do 

step forth in the morning into a world of natural beauty 
out in boundless prodigality as far as the eye can see 
feel a sense of loss, as though something great had gone 

to be restored? It would not be strange if many felt su 
stirrings, after so long an inheritance in the wildernes 
short an adaptation to our present conditions. The wonde 
so many should have lost, in a few paltry centuries, or eve: 
few actual years, the inheritance and the instincts of the 
Man’s marvelous plasticity has made possible to-day’s e 
The human species has shown great adaptability and 

a distinction which is shared by many other species 
internal parasites, which have made such peculiar changes 
and habitat in adapting themselves from a free outer life 1 
of confinement and parasitism within some organ of its host 
and curious are the changes of life habit which these speci: 
undergone; and not only have their habits changed, but 
ternal and internal structures have been modified, in s 
involving the loss of most of the nervous system and 
digestive system. There has not yet been time for mar 
any physical changes so far-reaching and so permanent 
but in the little time in which our European ancest 
crowded their paths and their dwellings together into w! 
cities, with their smoke and dust and artificial floor and s 
our life has changed to such an extent that our bodies 


ing in response so quickly as to alarm the trained phys 
aminer. 

Life in factory and office and store and home is 
from the life our ancestors led through the ages a 
imagined, more different even, in its essential featur 
terrestrial wilderness life was from the preceding arb 
The effects on both mind and body are equally radic 


plastic human being responds to these inner and outer cha 


as 


a speed which, compared with the geological ages of pa 
bids fair to produce a radically different creature from 
we have known as our human selves in the past. 


ioht hy 


Three courses are open to us, and a fourth mig 
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but this fourth—a complete break with ‘‘moder 

does not seem at all probable. These three eco 

1) that the whole human race be involved in the rapid); 
hirlwind which in its present stage of development we 

roudly ‘‘our civilization’’ as though we had deliberate] 


sa complete entity, when no one ever conceived of sue] 


nd no one even to-day has the ability properly to eval 
vilization now in existence; (2) that a part of the hu 
Juctant to mutate or evolve into the strange 1 
the onward sweep of ‘‘civilization’’ is producing, « 
themselves apart in the yet remaining open places, guar 
ealously as the domain of the creature known to-day 
1s Homo sapiens, the remainder of the race evoiving 
some other kind of Homo, or even into a different g 
3) that the entire race of Homo, not wishing to bec 
ther than sapiens, but rather more so, and making ust 
splendid new means of intercommunication the worl 
onstruct an intelligent plan to conserve all the best that the 
ess contained and preserve these perpetually in close co: 
with the best, and only the best, which innovations hav 
The wilderness and the path, so easily at odds to-day 
restored to harmony, a harmony built upon a foundatio: 
cannot again be shaken. The best of all that earth and hi 


yield is none too good for lordly man as he aspires to a be 
greater man in future. 
Many questions will arise in evaluating the permanent worth 


of the host of innovations daily pressing their almost irresistible 


claims upon us. But we will not willingly let the spirit of the ma- 


chine grind us in its cogs until we are ourselves converted into mere 
machines of clay, reflecting the nature of the machine—civilization 
—which ground us. 

The great machine civilization, embracing all its component 
machines and inventions and discoveries and methods of life, 
would then need to be kept thoroughly human, humanized by all 
the best that is in the human heart, with all the love of the beauti 
ful, with all the esthetic joy in wild and lovely scenery, with all 
the satisfying health from breathing air of wilderness purity, with 
all the thrill of action when the muscles and sinews of the man 
propel him exultantly through the forest, over the mountains and 
through the waters. No mere combination of automobile and cloud 
of dust and office chair can truly satisfy the Homo sapiens of the 
ages. The path must lead quickly to the wilderness. The wilder 
hess must even pervade and beautify the aggregations of our paths. 
The bare, artificial ugliness of the modern city must be stripped 
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from it and in various ways replaced by natural beau 
nuisance must be completely removed from all r 
which should be clean and sweet as the woodland la 
roads should be so wisely and artistically planned t! 
possible may suffice. The wilderness should everywh, 
couraged and perfected and utilized to the full. 

The wilderness is fully able to supply to the mak 
much which will administer not only to his esthet 
to his highest and most lasting economic good. Th 
in the future, will perfectly harmonize and blend t} 
and the path. 

The function of the path as a factor in humar 
been apparent throughout the preceding lines. Upor 
arrangement and nature of these paths, roads and str 
the nature of our civilization and the nature of the 
and this in turn reacts constantly upon ourselves, 
and estate.’’ By our evolution we mean all those 
take place in our habits of life and thought, as wel 
changes constantly taking place in all living beings 
of the most plastic and changeable of beings, quickly 
to factors of every sort. 

Man ean not, even if he should wish to, remai 


one century to another. Recent centuries have marked 


the greatest changes in the given time, for the 

in our past were the product of uncounted ages. 
always be an important factor in our progressive 
reason of the profound, or better, the fundamental be 
upon the kind of life we lead and the kind of being \ 
to become. 

Where the path leads man will follow. To 
man’s foot conforms itself, and his lungs and 
muscles and his stomach and his spirt are all affect 
indirectly by the nature of the path and where 
to a great extent be the creator of the world he 


always be its mirror. 
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WHY DO WE LAUGH? 


By Professor WILSON D. WALLIS 


REED COLLEGE 


NLY those who have taken the world seriously can see the 
Q humor of it, and only those who have a keen sense of humor 
an afford to take it seriously. The funny grows out of the seriou 
as much as it grows out of the humorous. It is only in 

e ancients took themselves and their dogmas seriously 
ughing at themselves w 


an laugh at them; when we find them laug 
have hit upon something worthy of our serious consideration, f 


their laughter is the gauge of their seriousness. 


+ 
S 


It is the serious which unwittingly reveals the shallows, as 
It is only 


e comic which often plumbs the serious to its depths. 


+h 
il 


because the child takes his pretensions seriously that we find them 
funny; his merrimént is not itself funny, though it may sympa 


thetieally arouse us to share his laughter. In the latter case, how 


ever, we laugh with rather than at him. Oliver Wendell Holmes 
nt 


has said that we start by laughing with a man at his jokes, but 
course of time come to laugh at him. This happens only when he 
attaches too much importance to his jokes. 

As laughter is one way of appraising the serious, so the comic 
must be taken seriously if it is to be rated at its true value. No 
me understands a joke by laughing at it; he laughs at it because 
he understands it. He must moreover, understand it in a flash 
se laughter, 
his appreciation of the ‘‘point’’ of the joke must be almost in 
stantaneous, however long he may be in preparing for that appre 


ciation. He must have a direct and clear intuition of the situation, 


He must see it in its full 


ot by a gradually dawning comprehension. To arou 


rather than a dim consciousness of it. 
ess rather than in its parts. 

Laughter is essentially a social phenomenon, almost as much si 
as is language itself, the two being very similar in origin as m 
function. ‘‘Laugh and the world laughs with you’’ 
‘Laugh and your social! 
Or let us 


may be true 


when there is a world society ; at present, ‘ 
group laughs with you’’ would come nearer the truth. 
put it differently and say that when you laugh and how you laugh 
depends upon how and when your group laughs, much as your 
sentiments and language are determined by the sentiments and 
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language of the group. As people mumble to the: 
may chuckle to themselves; yet laughter is no oe 
Robinson Crusoe, but the pursuit of a man whose lif 
that of his fellows. Laughter, moreover, serves a us 
in group life, especially on the lower levels where s 
uniformity are necessary in the competition with s 
groups. It implies a common standard and is ar 
ment in holding the group to that standard—a much 
instrument than seolding. A man who cannot laug] 
being and is scarcely human. We find no human so 
laughter does not figure as part of the social lif; 
part of the group language. If scorn is the lash 
jolly policeman who keeps the social traffic going after 
manner, whose power inheres not in itself, but lies 
standard which it bodies forth. Ethnologists have 
group of human beings who are devoid of laughte 
A few examples of the expression and repression 
primitive society will make clear its social utility. 

In their perverted pedagogy, the Australians 
what to do by showing them the things they shou! 
part of the ordeal of training through which the you 
when being initiated into the tribal life, the old 1 
ridiculous pranks which the youth must watch, always 
the laughter which they tend to give way to at sight 
hibitions. A large part of these initiation ceremor 
to give the young men a respect for their elders, this b 
of inculeating such respect. Laughter at a person is 
an assertion of superiority to him, and the youths may 
make such assertion. The performance would be 
done by any other than the aged. Performance by th 
it out of the realm of the laughable, for the elders set the 
for the group. An aged Fijian told Erskine that | 
out to bury himself because he could not stand 
laughter of the ladies of the tribe, and said some caust 


| 


the 


about the callousness of a European who did not care 
was laughed at or not. An Eskimo has little of the sensit 
which we associate with the intimacies of domestic life, but 
not stand the derision and laughter of a rival. He wills 
break over the tribal rules and kill the man who laughs 
He laughs best who laughs last—that is his argument 
convincing last word in the dispute. The tribesmen 1 
area of North America are among the most tireless 


+} 


1 ¢} 


warriors in all primitive society, yet they can not sta! 
ter, directed against them, of their fellow-men. Laught 
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¢ the principal means of holding in line the members of 


wrlike organizations which flourish in these tribes. A 
se societies who resents the abduction of his wif 
] 


f : 
i€S Of his oO! 


f the 


member, this being no violation of the ru 


reieay 
uu 


+ by the other members of the organization his 
Let these examples suffice. They show that laughter is a means 
expressing and maintaining the group standard. eminds 
neople of their place in the social group and is an efficie: 
reminder that they had better keep where they belong 
th, 


y 
XD 


pression of the proprieties of the occasion to whic! 
must attend. 
When a person laughs at himself, he is, 
group standard, applying to himself the 
group applies to him. He assumes in his own perso! 


policing his conduct. 
Little wonder, then, that the group should regard with 
the individual who is lacking in the faculty of laughter. 


neern 1 
nder military 


Serious 


s largely on a par with the man who ean not r¢ 


to the group, who ean not serve his fellows the very 


“vIee 
’ 


mportant enterprise of bringing into effective use that group 


+ the yr f 


standard which makes for unity, though for unity at the price o 
iniformity. He may be amenable to group standards, but he 


in the important task of holding others to that standard. 


iseless in t 

Laughter, it follows, is individually as well as socially self 
preservative. The laughter of the virtuous man is not that of the 
vicious, for the virtuous and the vicious belong to different groups 
and are maintaining different standards. There is no equality in 
which there is no equality of laughter, no democracy in which 
there is no democracy of laughter, no shifting of standards unless 
there is a shifting in the things which elicit laughter. 

There are, of course, marked intellectual elements in laughter. 
The individual may laugh at the group and at their laughter. 
Whether he does so depends upon his appreciation of group stand 
ards and upon his acceptance of them. His laughter at them 
expresses this assumed superiority over them. 

Perhaps the most frequent intellectual element in tl 
which elicit laughter is recognition of the unusual or of the 
pected. This frequently harks back to appreciation of departure 
from, or unexpected conformity with, group standards. We sud 
denly perceive the situation as in keeping with, or as out of keep 
ing with, the social program, as a neat way of humiliating the 
haughty, subduing the insubordinate. or thwarting an w expected 


_< tuatior S 


unex 


lans . . ‘ 
departure from social routine. The intellectual element is largely 
social. 
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A like-minded social reference tints the psychologie: 
accompanying laughter. The experience is usualls 


though this is conditioned by the extent to which our 


taken up by others who are present, that is, by the extent + 
it is appreciated by the group. To laugh when no om 
you may be painful. 

Laughter is not always elicited by the pleasural 
always the expression of pleasure. It may be a 
pressing displeasure at personal pretensions. We ma 
spite of ourselves, though to the spite of another, and 
and remorse, ashamed and sorry even while we laugh. 
controllable outbursts show the extent to which we 
grip of the group standard, and the extent to 
our assumed superiority. 

This sense of elation upon the part of the la 
always present. It is not the mechanism of the n 
or fumbles which arouses our laughter, as Bergson 
believe; it is rather our elation at our own supe 
know that we must immediately pass through 
will do no better than did he, his action is to us not 
as it would otherwise be. We laugh at the sprig 
man whose sight and agility should have saved 
banana peel; but we pity rather than laugh 
who had not these aids of discrimination and 
the latter action is much more mechanical thai 
true we recognize our superiority to the la 
recognize it in any sense of elation, for we 
selves on the same plane for comparison. 
man who is like unto us it is different: he 
our discretion would not permit us to do. 
feeble-minded elicits no laughter from those 
sense of what feeble-mindedness means; but thes 
may elicit laughter from those who do not knov 
former is feeble-minded, or for whom this informat 
no real knowledge of his condition. We laugh, 
much at the act as at the person performing the a 
true of the situation on the stage as of those in daily lif 
as when in a group. Pascal asked: Why do we lau 
but do not laugh at the cripple? and answered: The on 
in mind, but does not know it; the other is crippled 
knows it. But, as was mentioned, if he is a cong 
cripple, we do not laugh at him; it is only because he oug 
better that we laugh at him, never because he can not k 

Now laughter, like any other social tendency, eas 


»+ 


] st 
\ 
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e channels of its social usefulness and may become a social 
alamity rather than a social blessing. We often find it purpose 
ss rather than purposive, controverting rather than supporting 
the pr 


rinciples which we have laid down. This may call for a more 
"ali 


ri? 


reful orientation but does not contradict our explanation of 
rigin and function. 


As you can not disprove the physio 

ty of hunger and appetite by pointing to dyspepsia, nor the 
. of language by pointing to solecism, so you can not di 
he use of laughter by pointing to its misuse. 
If th 


usprove 
he above explanation of laughter arouses t 


} 
logical 


? 


he laughter of 
eritic who reads these pages, his hilariousness will 
noint, for it will be an expression of his intellectual 


prove my 
d of his personal elation of superiority ; and if he does not laugh 


disapproval 
it it, but takes it seriously, I assume that he has discovered i: 


1+ 


some elements of truth which may turn the laugh on rival theories. 
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SOME PROBLEMS OF PROGRESS 


By Professor H. M. DADOURIAN 


TRINITY COLLEGE 


I 

agree is the controlling idea of western 

man on the street discusses it as much a 
The most reactionary claims it no less than the 
place in the campaign material of the politic 
the exhortations of the preacher. In fact it 
accepted doctrine of the present day. Yet the 
an accomplished fact only in one of the great 
activity, that is, in science. In the fields of ec 
ment, for instance, it is only a hope and 
not using the term progress in the sense of a seq 
not as the state implied by ‘‘we don’t know whe 
but we are on our way.’’ I am using it to denot 
tinuous advance with ever increasing rapidity 
yet definite goal. 

The state of change in the field of government or 
ean not be called progressive in the above sense of t] 
changes have taken place in these fields during the | 
but their character has been impulsive and intermitt 
nied with backward and forward oscillations. The 
tory of France from the revolution to the present 
in point. Even the history of this country during tl 


+} 


is no exception. Although reactions comparable w 


1 
Tee 


France have not occurred in this country, it must be 
two of the three great steps towards an ideal of democra 
result of revolution and of war. The third great ste} 
sion of suffrage to women, was accomplished by peace! 
but as a setback we have the constant weakening of th: 
not the theoretical power of the citizen as a voter, wl 
going on during the last one hundred years as a result 
ficial expansion of democracy without commensurate 
depth. The lack of simultaneous development of democrac) 
other lines—principally along economic lines—has introdu 
the body politie forces and machinery which have n 

chise as meaningless to the average citizen as the right 
stockholder to vote in the affairs of a large stock compa 


. re 
W(1¢ 


nT 
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tension of Hobson’s choice by our two-party system is counter- 
lanced, it is needless to say, by the practical identity of the 
.ims and methods of the major parties. 

If we consider any actual event as a necessary and inevitable 
link in the chain of history, then the present is in advance of the 
nast whatever the character of the present state. Even a long 


swing backward along the road is a forward stretch if it is unavoid- 


able. If we do not take this fatalistie view, however, it becomes 
lebatable whether we have advanced far, if at all, during the last 
hundred years in the totality of our theory and practice of de- 
moeracy, social and economic, as well as political. 

The intermittent method of advance in the fields of economies 
and polities has, in the past, been destructive of wealth, of human 


lives, of happiness. It has given rise to suppression, revolution 
and war. It has aroused intense hatred between classes and races. 
It has produced the misery of filthy slums, on the one hand, and 
the debauchery of irresponsible wealth, on the other. If this 
method has been ruinous in the past, it may become fatal, at least 
to western civilization, if persisted in in the future. This is the 
supreme lesson to be learned from the last war and from the de- 
velopments of instruments of destruction. Western civilization is 
at the parting of the way. It may follow its predecessors in the 
path of destruction or it may strike out into the new path blazed 
by science. 

The idea of progress is less than three centuries old. It did 
not become a generally accepted principle until after the middle 
of the nineteenth century, and even then only in the western world. 
Its late appearance in the history of civilization is due to the 
world-wide misconceptions, incompatible with the idea of prog- 
ress, which prevailed in the past with regard to the origin and 
destiny of the human race and of its habitat. The Ancient Greeks 
believed in the cycle theory of civilization. History repeated itself 
in a series of cycles. Nothing was, or could be, new under the sun. 
Qn the other hand, the Christians have followed the Hebrews and 
earlier oriental peoples in believing in the initial degeneration 
theory, according to which man and his world were created perfect 
only a few thousand years ago, but on account of ‘‘man’s first 
disebedience’’ and fall his race and his world were condemned to 
i relatively short and miserable existence and to a final destruc- 
tion, except for a chosen few who were to be saved from the wreck 
ge of mankind. 

There is no room for the idea of progress in either of these 
theories. Therefore a reasonable doubt as to their validity was 
necessary for the birth of the idea, and a more or less complete 
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overthrow of the theories for its growth and gen: 
This was accomplished by science. It showed that n 
from lower stages of animal life to his present posit 
series of geologic periods of immense duration, and t] 
to exist on the earth for unnumbered generations t 
fear of the world coming to a sudden end. Furtherm 
demonstrated that with his present biological herit 
sible for man to take great strides with ever iner 
toward understanding nature, formulating her laws 
forees and applying them to life. In short, scien 
sible for man to east aside his gloomy outlook of 
attitude of helplessness, and to take the destinies of 
his own hands. 

But if man is really to control his destiny the stat 
must be more than a hope and an expectation in 
fields of human activity. The research spirit, the 
mind and the experimental method of the scientist n 
the fields of politics and economies as well as in scien: 

But are not the problems of government and of 
unlike those of science and far more difficult? Nobod: 
great difference between the problems, but any problen 
solved, must be analyzed, formulated and eventually s 
human mind. The general line of approach must, theref 
form to the fundamental laws of operation of the mi 
no reason, theoretical or experimental, why the scientif 
which has proved equally successful in such varied s 
astronomy and biology should not yield great results 
of government and economics. As to the relative diffi 
problems no useful purpose is served by a blanket 
denial, unless it is followed by a careful analysis of 
which contribute to the difficulties. It is safe to assert 


that the greater the difficulty the more forceful is the 


applying the only general method which has proved 
riably successful. 


II 


the 


My object is to point out some of the prevalent 
are blocking progress in the fields of government a! 
(at least as they appear to one scientist), to indicate s 


lessons which we could learn from the history of sci 


] 
9) 


oO! 


be 


outline a plan by which the scientific method might 
these fields. 

Tradition has been the most formidable enemy of progress 
all ages and in every field. Disguised in the latest and most | 
lar fashions it has always worked to arrest progress or to mise 
In the semblance of the guardian of souls, as the 
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PROGRESS 


» morals and safety, in the guises of patriotisn 
loyalty and in many other more or less reasonabl 
played havoe with human intelligence. It hi: 
of the domain of science, but in the fields 


OnomIcs and religion it still holds its own. We 
h about the conflict of science and religion an¢ 


1 


{ 


ernment, 


» heard SO 


etween science and politico-economiecs. 
eonflict between science and the rest. not 


t 
| 


f differences on specific questions, such as the orig 


t because of the incompatibility of traditien with sei 
Only three centuries ago tradition ruled supreme 


SCI 


r two thousand years the western world had looked back wit] 
eves fixed on Aristotle, producing a hypnotic state 


progress wellnigh impossible. 


whieh 
whnien 


made 
Galileo broke the spell 
single crucial experiment. For centuries the 

taught by tradition that heavier bodies fall fast lal 
Galileo took a number of balls of different weight to the 


t} 
ul 


) 
} 


leaning tower of Pisa and by dropping them showed that they all 
ll at the same rate. The effect of this simple experiment was 
startling. It established onee for all the experimental method as 
the supreme test for truth in science. 
It is interesting to note in this connection the state of mind 
The learned professors of the 
of Pisa would not believe their eyes. 


“the 
Lilc¢ 


} 
wi 


which tradition creates. university 
**Does he think,’’ they said, 
it by such experiments he can shake our belief in the true 
philosophy which teaches us that a hundred-pound ball falls one 
Such disregard of 
In the light of three hundred years of 
itifie progress these men appear ridiculous 


hundred times faster than a one-pound ball 
authority is dangerous.”’ 


? 


SCiel 


to us. Could we 
see ourselves in the light of a commensurate progress in polities 
and economies we might be given to greater charity 

One of the obstacles in the way of progress in economics and 
government is the prevalent conception of the function of a nat 
ural law. As an illustration, consider the statement ‘‘the laws of 
economies are just as immutable as the law of gravitatio 
is often used as an argument against any chang 


ores 


rganization. 


’ which 

in our economic 
To the scientist no law is immutable. However exact 
our laws may be, they are subject to future revision and extension. 
Einstein’s modification of the law of gravitation is a new evidence 
of the soundness of this position. The real aim of those who argue 
the immutability of economic laws, however, is to imply that at 


tempts to alter the conditions under which these laws operate 
amount to attempting to change or to suspend the laws themselves 
and consequently are doomed to failure. This is about as sensible as 
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telling a hydro-electric engineer who is building a 
the waters of a river that he is attempting to suspe 
The law of gravitation operates whatever the cor 
which water is made to flow. Similarly the law of 
supply, for instance, operates under all econom 
Whether or not its operation under certain eondit 
conducive to progress than under certain other condit 
upon the conditions. This question can only be de 
parative study of the actual operation of the law w 
conditions and not by arguments regarding the im: 
the law. 

Let us take another illustration, this time from 
ernment. Chief Justice Taft said in a recent decision, ‘‘T 
tution was intended, its very purpose was, to prevent ex) 
tion with the fundamental rights of the individual.’’ I sup) 
interpretation is historically correct and justified. Th: 
the Constitution were very much impressed by the ene: 
on the most elementary rights of the individual by K 
government functionaries in the past and wanted to 
such possibilities in the future by constitutional gua 
the problem in this connection has become rather 
adjustment of the rights of individuals than one of s 
them. The time has come therefore to take the posit 
conception of individual rights is in the process of 


ory 


conscious experimentation is one of the factors whic} 


tribute to this growth, and that the constitution s| 
guide for and not a barrier against such experiment 
Again there is a widespread feeling that certain 
conditions necessary for progress in government 
are lacking. This feeling is often expressed by 
‘*You can not change human nature’’ and ‘‘change of 
come first.’’ But are these conditions necessary 
shown conclusively that they are not. It is fortunat 
they are not. For if progress were conditioned by 


‘ 


the nature or in the emotions of man all hope for pr 


y 


vanish into thin air. Human nature has not changed 


since the stone age. The vast amount of effort expa) 


historical time with the explicit object of affecting 

heart has produced notoriously little result. These cor 
neither necessary nor attainable within a reasonable ! 
There is a condition, however, which is both 1 


within striking distance, that is a change in the e! 


the atmosphere, in which human nature functions. 
gentleman of to-day behaves differently from his 


ar 
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‘thie age because the environment has changed and not because 
+» change in human nature. The soldier in action with his trench 
‘s in a German dug-out of the western front is not a wild boar 
sing his tusks. He is the same man whom you and I used to know 
;a fine young man. He has had no change of heart. The stimulii 


changed, that’s all. 
The importance for the future of mankind of a clear under- 


he 
standing of this point can not be exaggerated. By focusing atten 
upon the improvement of the environment in which his nature 
functions and upon changing the stimulii which actuate his motives 
ind impel his passions man may achieve in the next four centuries 
» results which he has vainly striven for during the last forty 
nturies by trying to change the human heart. 
A number of biologists have warned the people of this country 
f a grave danger which is threatening to lower the hereditary 


yualities of the American people. They claim with good reason 


iat civilization has upset the processes of natural selection. If 

s warning is to produce the desired result, however, it must not 

ft the main emphasis from the improvement of environment to 

restions of biological selection. The surest and shortest course 

the improvement of our biological heritage lies through the 

betterment of the conditions which make progress possible. We 
not afford to confound evolution with progress. 

Another fallacy which has impeded progress in all ages is the 
bugaboo of the danger lurking in the person of the radical. Now, 
what constitutes a radical? Is he really dangerous in the sense that 
the general public is made to understand it? In order to obtain an 
swers to these questions which will be free from the prejudices due 
to the mores of any one land or of any one age, we must make a crit 
‘al study of the history of the radical in all lands and in all ages. 

we do this we find, firs, that the radical has generally been a 
man of ideals. His ideals have not always been very high nor his 

leas very practical; yet it must be admitted that his radicalism 
has centered around ideas and ideals. Secondly, that most of the 
great reformers in religion, in polities, in science (until recently 

d, in faet, in all important phases of life have been accused of 
langerous radicalism by their contemporaries. Thirdly, that the 
radical of history has proved to be infinitely less dangerous than the 
ambitious or the greedy. If there is one supreme lesson to be learned 
from history, it is the fact that personal ambitions rather than 
leas have proved to be disastrous to civilization. 

Go through your ancient and modern history and count the 
number of wars, for instance, which you can conscientiously lay 
at the door of the radical, and then remember that the inoecuous 
conservative had his share in the few revolutions for which the 

VOL. XV.—23 
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radical of history has been responsible. 
unfair to deprive King George the Third of a s1 
glory of the American war of revolution. It wo 
and instructive to speculate on the course which 
world might have taken had the radicals of Ger 
those of Russia in the sixties sueeeeded. Would 
his friends have proved to be as dangerous as 
ex-Kaiser, or Chaikowsky and his ‘‘circle’’ as 
late Czar and his entourage ! 

One of the most potent factors which has cont 
ress in science is the habit of the scientist to dravy 
sions from carefully considered specific data. This 
inductive method of science. After finding that 
two apples make four apples and that this 


} 


rabbits and a number of other objects he arrives 
that the rule holds for all objects. If a child had t 
tion of each type of objects separately how fast 

it progress? Yet man has behaved when conf: 
idea like such a child, especially when the 


concern his dominant interest. When philosophy 


new 


interest in Greece Socrates was accused and 


rupting the youth.’’ At a time when religio: 
in Judea the custodians of publie morals arra 
Pilate with the charge ‘‘We found this fellow p: 
tion.’’ When tradition and authority of the cl 


+ 
0 


sidered of supreme import Galileo was sentenced 
regard of authority.’’ ‘‘Heresy,’’ ‘‘seditior 

have been the magic words in all history which ha 
man’s noose into action. 

We have learned to tolerate differences of epi 
of religion, to take a sympathetic attitude toward 
from other countries, and even to welcome new 
But when it comes to questions of economies and 
the line. We diseuss the French revolution with 
mere reference to the American revolution fills us w 
when it comes to the Russian revolution the situat 
ehanged. We can not see any good in it. We do 
anything good come out of it. Questions of 
religious control and of political power through 
excite us for we have never believed in khalifates a: 
But we 


the question of the divine right of kings. 


+ 
I 


with composure questions of transmission « 


through inheritance. 


This is an age in which eeconomie questions a! 
covernment affecting economic conditions form t 
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, one must not trespass. Yet absolute freedom 


r more necessary for progress In economies and a 


, science. The scientist can usually put his theoretical solu 

to the test of experiment. He can often build a model t 

. nstrate that his solution is practicable. The student of eco 
es and of government is less fortunate. To be ec lusive the 


ments in his field have to be carried out on a vast seale ir 


Cperimerit 


laboratory of life, over which he has lit 


~ 


ist who works out a solution for the problem of the most 
rganization and operation of the railroads of this country 


not build a model of the country with Belascovian detail an 


show the skeptic that his solution is workable. On account of this 
lieap, the widest possible opportunity should be op for fre 
scussion of actual as well as proposed solutions of political and 

omic problems. This is the absolute minimum necessary for 
possibility of progress in these fields without recourse to reve 
Since the world war, many a well meaning pers¢ this cou 

‘-y has tried to do away with this minimum on the gr | that 


riticisms of existing conditions and discussions of possible changes 
‘e subversive of democracy and consequently unamerican. These 
ersons either do not understand the implications of democracy, 
r have no confidence in the ability of the people to exercise their 
constitutional rights. If the people have to be sheltered and pro 
tected against contact with new ideas, good or bad, they can not 
be in a position to govern themselves. Censorship of ide: 
rue democracy are incompatible and mutually exclusive. 
The road of progress ever penetrates into new and unknown 


territory. Exploring, surveying, blazing, felling trees and clearing 


the underbrush are just as essential for the extension of the road 


as laying the foundation and putting on the top dressing of the 


road in the cleared sections. It serves no useful purpose for those 
engaged in the later stages of the construction to call the others 


idlers or destroyers. 

Another popular misapprehension which deserves our attention 
relates to the function of parties in political progress. We are not 
nterested here with the merits of party government compared with 
other democratic forms of government. Given the party form of 
government, what is the proper conception of the funetion of 
parties? That is the question which we want to consider. Persons 
oecupying exalted position in one of our major political parties 
have attacked independent organizations such as the League of 
Women Voters on the ground that political influence should be 
Bateet maw 


exercised only by bodies organized explicitly as pol 


Ca. 
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One might just as well claim that all research and edue 
the theory and application of electricity must be carried 
duly incorporated electrical companies, preferably thr 
Westinghouse and the General Electric companies. Electr 
companies are organized for the express purpose of maki: 
for their owners and not to carry on research and educat} 
Their function is to supply the country with electrical 

If they do a little research work it is only to keep one 
of their competitors. Education means to them th 
the public to buy their wares. The main body of resear 
tricity has been carried on in the study room of the 
physicist and in the laboratory of the experimental 
Education has been and will always be the work of 1 
making institutions. The situation in government is 
The object of parties is to win political campaigns. 
tion is to administer the country in the way th 
of the people think it should be administered. No party is 
or ean afford, to carry on research necessary for political 
or to teach the public the results of recent researches 
education and research work in government must bi 
as we are now organized, by individuals and by non-] 


ganizations, if we are to have progress in this field. 


II] 

So far our discussion has centered mainly upon 
between the spirit and attitude which prevails in scier 
one hand, and in politico-economies, on the other. W: 
consider the scientific method of progress and see in w! 
might be applied to questions of government and econon 

The scientific method of progress consists of two comple: 
processes. In one of the processes facts, collected throug 


ence, observation and experiment, are used to obt 


all 
among measurable magnitudes such as length, tim 
forces, ete. These relations are then assembled into a: 
ture. Geometry and the science of electrodynamics 

of such ideal structures. In the second process these idk 
become guides for the proper handling of known data 


discovery of new facts and relationships. The first 1s tl 
1 is th 


of the building up of a theoretical system ; the second 
of the application of the theory. The two together forn 


upon which science progresses. Without theory pract 
to the rule of thumb. Without the facts obtained 
theory becomes unmanageable. 

There are two important details connected with 


1 Sele! 


method which deserve special mention. First, th 





SOME PROBLEMS OF PROGRESS 


as clearly and unambiguously as he possibly ean every word which 
represents an important concept. Secondly, as his ideal structure 
crows by the discovery of new facts and relationships, | 


scrupulous care to make it more stable and harmonious 


arranging, by altering and, if necessary, by discarding cer 


The work of the students of the foundations of gveom 


the nineteenth century and Einstein’s achievements are examples 


f how the scientist searches even the deepest and most solid parts 
of the foundations of his ideal system for flaws, for weak points, for 
incongruities. For 2,500 years Euclidian geometry had stood the 
test of experiment and of the strictest logical thin! ; 
greatest human minds. Yet the geometrician was not 

the postulate of parallelism an independent assumpt 

consequence of the other axioms of geometry? That was the ques 
tion which he asked relentlessly and for which he finally obtained an 
answer that brought with it new systems of geometry. The New- 
tonian conceptions of space and time formed the solid foundation 
of the marvelous structure which science has erected during the 
last three centuries. Yet Einstein asked himself ‘‘ Are these con- 
ceptions of space and time true to nature?’’ and found an answer 
which opened a new world for science and philosophy. 

In the fields of economies and government there is nothing 
comparable with the two complementary processes which form the 
scientific method. There is too much operation in these fields, and 
too little science, too much of carpentry and too little of geometry, 
too many operators of electrical machinery and too few who under- 
stand electrodynamics. Students of government and of economies 
appear to be more interested in the operation of the present ma- 
chinery of organization than in the creation of new and more 
efficient machinery, or in the building up of an ideal structure with 
which existing organizations could be compared. 

Have the students of the foundations of government (if such 
exist) examined the famous trio of liberty, equality and fraternity 
to see whether these foundations of democracy are compatible with 
each other and with nature, or whether the traditions, the laws and 
the conventions of democracy are in consonance with its basic prin- 
ciples? Is it possible to have both liberty and fraternity? Is there 
equality in nature? In what way should liberty be defined so as to 
bring it into harmony with the responsibilities and the consequent 
constraints implied by the postulate of the brotherhood of man? 
How should democracy be organized so as to satisfy the aspirations 
of man expressed in the term ‘‘equality ?”’ 

-# 


The foregoing questions could be answered and a scientific 
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theory of democracy could be developed if a grou; 
scientists could be indueed to devote ten years of 

the study of democracy in government and in industrn 
eould be organized for concerted effort. The grow 
the following objectives. . 

First: To discover and to formulate a set of 
principles, which are necessary and sufficient for t} 
of a theory of democracy, having regard to the ada 
the theory to life and of the postulates to the theory. 

Second: To ereet upon the postulates adopted 
the theoretical structure of an ideal democracy 
rational and self consistent. 

Third: To draw up a working plan by which 
mocracy could be approached by successive appro: 
ideal, say, during the next one hundred years. 

The experts working for the first objective 
mathematicians trained in the foundations 
logicians like Lertrand Russell. The group drawi 
ing plan would contain natural scientists, engineer 
economists and men of practical experience i 
industry. The group working for the second object 
tain all types of experts. 

I do not want to give the impression that the fow 
the superstructure of the theoretical democracy and 


its materialization could be final. For a scientist 


meaning. The theory as well as the working pla 


fied and improved constantly in the light of new expe 
I am confident that even the first draft of the theory 
good enough model for the irrational and inefficient 
tems to copy. Nor am I under the illusion that there 
chance of the working plan being adopted by any 
usefulness of the scheme which I am proposing would 
if the plan could be adopted. Beyond that the que 


- +] 


adoption is not relevant to the scheme. Most of the 
mathematics and in natural sciences are carried on 
no expectation of practical application. Some of tl 
applications of science to industry have come about 
researches which had appeared to have no possibilities 
application. The most useful engine ever invent 
ideal engine which can not be constructed except 
application were the deciding factor in the development 
maties and of natural sciences we should still be 
scheme I have suggested would have its greates 


through its indirect reflection upon society. 
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BACOT, A MARTYR TO SCIENCE 


By ARTHUR H. SMITH, Ph. D. 


YALE UNIVERSIT\ 


SOVE one of the portals in Memorial H 
‘*We who must live salute you 

This sentiment is 
lives on the battle field 
in this or any other country 
dead Romanee, 


Cad, 
hol 


i 


its soldier 
er memories crystallize out of w 
which 


ive been other struggles 
in interest—spiritual contests, strife ag: 
nd struggles against disease and pestilence. 
advance of civilization has been made q 
lual effort as by group endeavor. In the histor) 


medicine we have countless instances of me) 


whoo hay 


efforts in study and tireless experime) 
And then we have those 


f knowledge. 


given not only their efforts but their lives 


incement 


mastery over ignorance and disease. 
story of the conquest of yellow fever must 
surgeons who earr 


d the brave group of army 
eriments among the mosquito-infested swamps 
(one of 


+ 


Jesse W. Lazear, 
a stray infected mosquito which he 


1d pecat 


ely after the Spanish-American war. 


On ‘ 
contracter 


died with yellow fever, ! 
te of refral 
order to study its method of attack a 

turb the patient on whom he was. workir 
us agail 


than fiction is brought home to 1 


overy that Rocky Mountain fever 
Through the br 


cer 
EDA as | 


f the dis S 
ne animal to another by ticks. 
Dr. H. T. Ricketts we now know that at times tl 

lentally bites man, thus causing spotted fever 
e organism responsible for this disease, Ricketts t 
to typhus and discovered that this affection 
it was while pursuing t] 


} 
died. 


<i by an insect. 
L 


ken with typhus and 


he was stric 
PR i akats . > . . 
Ketts were fully aware of the virulence of 


abit 





360 THE SCIENTIFIC MONTHLY 


studying, yet neither hesitated in his attack on th 
fact that these men fought an intangible and elus 
less deadly enemy with the instruments of the 
finally gained a victory for human welfare entit] 
place among the heroes whose praises are seldom sy 
whose achievements the comparative comfort a) 
present life so largely rests. It is the account 
these martyrs of science to which I wish to refer. 

The British medical news dispatches have 
the death on April 12th of Arthur William Bae 
January, 1922, he had gone at the invitation of t] 
ernment to carry on further investigations on typ! 
result of a serious outbreak of the disease. but in a) 
more definite information about it for preventive 
Baecot contracted typhus while handling infected |] 
of this professional-layman who has contributed s 
knowledge of insect-borne diseases is worthy of spe 

Until 1910 he was a elerk in London. On Satur 
and on Sundays he erept away from his drudgery 
into the country and pursued the study of entom 
sionate zeal. Apparently he developed his powers 
detailed observation on these week-end trips, for one 
discoveries was that the eggs of gnats will not hatch 
clean water. He became known as an expert on the 
and published accounts of his remarkable exp: 
breeding of moths. In all of this early work ther 
dence of a skill and fineness of technie which wa 
him in his later work; and the enthusiasm and fr 
of the amateur became so firmly developed that his 
sional entomological work was uniquely character 
very qualities. 

Until he was past the prime of life, science was 
In 1910 came his first commission of a professional 
he assisted in the study of the bionomics of fleas for 


y 


Plague Commission under the auspices of the Lister Insti 
a result of his excellent work, he was appointed to t 
entomologist of the Lister Institute, an advancement 
more than justified by his subsequent achievements. 
During the next three years he played an important 
discovering the mechanism by which the plague is com 
rats to man by fleas. Then he went to West Africa a! 


yellow fever, writing a masterful report on the bionomics 


, rminen 


mosquito responsible for its transmission. It is sig 
should make a distinct further advance to our knowledg 
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ogy of this disease, a subject to which American im 


etit 


have contributed much and in connection with which another 


martyr, Dr. Lazear, gave his life more than ten years before. 
Since 1916 Mr. Bacot had focussed his attentior 

of the louse. With remarkable attention to detail he 

n account of the growth and moulting of the louse, le 

method of ovulation, feeding habits, effect of temperati 

food supply on activity—in short, a complete compilation of 

bionomies of this insect. While these studies were in progress the 

experimental animals had to be fed and, sinee the natural habitat 

is the clothing next to the human skin with blood as their food, it 

devolved on Bacot to devise methods for keeping these | 

tivity and at the same time to feed them. During thes 


quent years he kept his colonies of stock lice in small 


board boxes, one end of which was covered with ¢!] 
when oeeasion arose, the boxes could be fastened o1 

ir body and the lice riven opportunity to feed. Mr 

d that many insecticides were not subjected to 

hefore being advocated for use, for that which was 

the atmosphere of a closed bell jar in a laboratory might be abso 
lutely useless when applied under the clothing next to a moist skin 
at 85°. He planned and carried out experiments testing insecti- 
cides, the lice and the substance to be tested being suspended in 
eloth bags under his shirt next to his skin. To read, in his own 
words, of the matter-of-fact way in which he considered these 


c 


unusual procedures is to have an insight into a type of personality 


which relegates self to the background and considers steadfastly 
the final goal of its efforts. Here, in truth, was an effective union 
of mind and body in service to mankind. 

These studies prepared him for similar work of a more special 
ized nature, and in 1917 the War Office saw fit to put him on the 
committee for investigating trench fever. This disease had been 
playing havoe among the British troops. It was reported that 
at one time 60 per cent. of all the cases of sickness were those due 
to trench fever. According to another report, it caused nine 
tenths of all the sickness in one of the British armies. The in- 
cubation time of the organism, determined later by experiment, 
varies from fourteen to thirty-two days. The victim is suddenly 
seized with dizziness, pain in the legs, headache and pain behind 
the eyes while his temperature rises to 103 or 104 degrees. Skin 
manifestations may occur as erythematous patches. The first at- 
tack may last a week, then subside only to appear as a relapsing 
type at intervals of a week or more, each attack lasting from two 
to eight or more days. The fever may persist for as long as sixty 
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days with a moderately high temperature. Althoug! 
is rarely fatal, it is obvious that even a moderate pre 
seriously handicap military operations. 

Through the efforts of Bacot and his associates 
fever committee, the mystery surrounding the et 
affection has been cleared up. It was shown that the 
louse-borne, that lack of opportunity to change clothi) 
tain bathing facilities incident to field conditions 
its spread, that a louse which had bitten a victim was 
transmitting the disease to another person throug! 
inoculation could be obtained by rubbing the feces 
of the louse into a broken surface (as might be done 
and that the dried urine of the victim was infecti 
Bacot showed that in the intestinal tract and feces 
of transmitting trench fever there occurred eocco-! 
not stainable by the ordinary bacteriological 
were similar to the rickettsia of Rocky Mount 
decided that the rickettsia of trench fever 
those seen in eases of relapsing fever such 
pointing the way to very definite methods of com! 
fection, was particularly welcome at this time of stress 
lished Bacot in the front rank of medical entemologists 
was not trained in medicine. 

In 1920 he went to Poland as a member of tl 
search Commission of the League of Red Cross Societ 
his own supply of uninfected lice which he had bri 
in his London laboratory and which he mainta 
person. After arriving in Warsaw several months 
to lack of laboratory facilities. Before active work o1 
begun, Bacot fell sick with trench fever. During th: 
illness he kept aceurate notes of his symptoms and 
his blood. He observed the appearance of ricketts 
lice which until his sickness had been free fron 
his convalescence and for some time afterwards, 
occurrence of rickettsia in the lice which he had fed 


to show that the blood of trench fever patients whe 
caused the appearance of these bacteroid bodies in the 
as three months following the clinical recovery fron 

After returning to England Bacot continued h 
infection of lice. Late in 1921, before the Royal Sox 


cine, he gave a demonstration of a method for louse 


procedure involved the rectal injection of blood into t! 


a capillary pipette while the insect was held under a s 


on the stage of a binocular microscope. All who saw 
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1 by the skillful technic and dexterity shown 
» course of the demonstration. Working with 
mals, using specially devised microtechnie, Bacot 


dangers LO 


which he was exposed because o 


acter of the excreta of the lice, once they had f 


These facts serve to emphasize the high ord 

ind intensify the sacrifice he made. 
An American architect recently said that the E 
y to live. If they know how to live, they als 


’ 
alia 


1d many of them have achieved that happy co 
roper relation of their vocation to their avoc 
| Briton works at his stint that he may suppo 
it is in the pursuit of the latter that he lives his 
s soul and produces. In the personality of Mr. B 


yt 11 
> ) 


example of just such a balance between that which must hb 
ind that which pleases to be done. 


His hobby beea 
ission, gradually absorbed his whole life, lifted hi 


I ~ 


| finally placed him among the immortals—those w! 


r best that others may better live. 
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MODERN STUDY OF THE ATOM 
By Professor ALAN W. C. MENZIES 


PRINCETON UNIVERSITY 


REALITY OF ATOMS AND MOLECULES 

r the latter part of the last century many disting 

science still doubted that reality underlay th 
kinetic theories and therefore preferred to deal 
phenomena mainly from the standpoint of energy cl 
among these prophets of the energetic school was Will 
After working over the material for the new edit 
lines of General Chemistry,’’ however, Ostwald w: 
‘‘T am now convinced that we have recently becom: 
experimental evidence of the discrete or grained str 
ter, which the atomic hypothesis sought in vain for 
thousands of years. The isolation and counting of gas 
the one hand, which have crowned with success the | 
liant researches of J. J. Thomson, and, on the other 
ment of the Brownian movements with the require? 
kinetic hypothesis, established by many investigators 
conclusively by J. Perrin, justify the most cautious se 


now speaking of the experimental proof of the atomic st: 
matter.’’ When, therefore, even the foremost protagonist 


energetic school has come into the ranks of the atomists 
can now be little doubt that the evidence points to th 
atoms and molecules, at least in the minds of those whi 
petent to judge. It may be added that much new evide! 
accumulated since Ostwald wrote in 1908. We may 
consider that the ground has been cleared of that ty] 
structor who denies the existence of atoms other thar 

of the imagination. 

In what follows I wish to present, for the benefit 
those who have not had opportunity to follow the literat 
subject, a picture of the atom as we envisage it to-day. 
this most briefly, one can not in everything follow the hist 
development of the last thirty years. It is quicker, 
clearer, to give results first with supporting evidence 
to employ a deductive as well as an inductive method. 
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THE PRESENT-DAY ATOM 
Let me, therefore, say at once, and, for brevity, in a very 
jactice manner, that atoms are built up of two and only two 
is of building materials, bricks, or units of construction. 


mely protons and electrons. Under like conditions, all protons 
alike and all electrons are alike. The chief attributes of these 


nrotons and electrons may be simply tabulated thus: 


MASS ELECTRIC DIAMETER 

(AT REST) CHARGE IN CM 
1/1845 —] 3.8 ~ 10 
1 1] 9 10 

The hydrogen atom consists of one proton and one electron. 
The unit of mass here employed is a mass 1/1846th part less than 
that of the hydrogen atom itself. The precise value of this mass 
in grams does not here interest us any more than does the precise 
value of the unit electric charge expressed in terms of the con- 
ventional electrostatic units. 

Every atom consists of a positively charged nucleus in which 
is concentrated nearly all the mass of the atom, and this nucleus 
is surrounded by a number of electrons sufficient to neutralize the 
nuclear charge. The atom as a whole is, of course, electrically 
neutral. For hydrogen, the positive nucleus consists of but one 
proton; but, in all other atoms, the positive nucleus contains what 
ure called intranuclear electrons as well as protons. The value 
f the net positive charge on the nucleus of any particular type 
f atom is equal to the atomic number of the atom, that is, the 
rdinal number the atom would receive if all our 92 elements were 
numbered in order of increasing atomic weight, or, better, because 
of the three standard disorderly cases of potassium-argon, nickel- 
“obalt and iodine-tellurium, in order of rank in the periodic tabu- 
lation of the elements. The roll of the chemical elements, as we 
shall see, was called first, if incompletely, by one Moseley in 1914, 
and, of the 92 now on the roll, five elements are yet absent. The 
number of extranuclear or planetary electrons in chemical atoms, 
therefore, runs from 1 for hydrogen, 2 for helium, 3 for lithium, 
te., up to 92 for uranium, the heaviest atom not yet extinct. The 
number of planetary electrons is the same as the atomic number 
of the atom. 

The outside diameter of atoms is of the order of 1 to 510-5 em.. 
r 100,000 times the diameter of the electron, so that it is evident 
that the spacing of the nucleus and extranuclear electrons in an 
atom is a very open one, more so than in our solar system, in which, 
also, our central sun is inordinately large for true relative dit 
sions. So far as the volumes of the discrete structural units, pro- 


Y) 


nen- 
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tons and electrons, are concerned, therefore. atom 
with emptiness or void. Granting that the pla) 
are so few in number, never over 92. and so lic 
obvious that, as has been said, the main mass of 
be concentrated in its nucleus. To illustrate the 
atomie nucleus, consider, for example, the ea 
fluorine. Its atomic weight is about 19. There 
must contain 19 protons, which would furnish 
of +19. But its atomie number is 9, and hence my 
is +9. To reduce a positive charge of 19 to 9 
presence of 10 electrons in the nucleus. ten 
electrostatic charge thus offsetting ten of the posit 

As regards the picture of the atom dev loped so 
much unanimity. The kind of questions not yet 
about the detailed constitution of the nucleus. ar 
of the extranuclear electrons. Further stud 
be divided into (1) study of the nueleus and 
(2) study of the extranuclear portion of thé 
arrangements of electrons, with the orbits 
they are engaged. But we shall not follow 

Having placed before you a broad idea of 
conception of the structure of atoms, I wish now to 
look at some of the methods of study that have 
edge we have gained. 

ELECTRONS AND PROTONS 

Our knowledge of the electron has been reached ¢ 

a study of the discharge of electricity through gases 


the name of Sir J. J. Thomson is so closely associated 
not forget, however, that, as early as the seventies of 
Sir William Crookes observed streamers of light en 
the cathode of highly evacuated discharge tubes. ‘ 
sidered were composed of matter in a new, fourth st 
called ‘‘radiant matter.’’ Certain German investig 
the streamers were due rather to an ether wave mot 
to light. It was not till 1895 that Sir J. J. Thomson s 
Crookes had been correct. The cathode rays art M 
consist of streams of swiftly moving electrons. 
particles that carry a charge, these electrons are det 
straight line course by either a magnetic or an elec 
properly applied, and, by using known field str 
and measuring the resulting deflections of the elect 


oneths 


lation e/m between their charge and their mass ¢a1 
This is a method of measurement of very fundament 


Very high speed electrons of different, definite speeds 
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‘radioactive’*’ atoms 


ik up, al d a study of e 


harge is the same, the ay 


sured speed of the electrons in a ma) 


+ 


ly with what would be anticipated o1 


ir mass were entirely what is called electroma 


to their charge. Knowing that 
y electromagnetic in origin, we 
‘al form, caleulate by electromag 
it with the value noted above. 
il electrons have been isolate: 
charge evaluated precise] 
that was a fractional 
ver encountered in this work, 
it. From this it appears that 
t amounts or grains, like 
electricity, like matter, is atomic. 
the proton, or unit positive charge, 
1uch greater mass, if electromagnetic 
gly smaller radius, as noted above. hee 
a spherical surface, electromagnetic 
» radius of the sphere. 
ORIGIN OF X-Rays 
The electrons in a discharge tube, such as an X-ray bulb, ean 
be made to move with very high speeds, and ‘arry much 


energy. They are stopped abruptly by striking the atoms that 


some of 


constitute the target in the bulb, and, by 
their own energy, stimulate radiation of short 
part of certain of the extranuclear electrons 
atoms. They likewise themselves emit general 
they slow down. The very existence of these 
emerging from such targets, was not observed 
they were not known to consist merely of 

until 1912. 


X-RAYS AND CRYSTAI 


; f 
methods o 


[ may remind you that one of the most suecessful meth 
studying and analyzing common light is by means of a Rowland 
diffraction grating, which consists of a larg fine In 

exceedingly closely together on 

ing surface. Such a grating will 
tion only provided the ruling or grati 
compared with the wave length of the 


ice is a possible Rowland grating, 
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useful results. So likewise a real Rowland grating js 
coarse to give appreciable diffraction of X-rays, because ¢) 
of such short wave length. In 1912 it occurred to the Swiss 
that in ordinary erystalline substances we have ready-y 
minutely spaced diffraction gratings, of skeletal type, 
in three instead of only two dimensions of space. Stat 
wise, he thought the atoms of which the erystal is built 
nish centers to diffract the X-ray light, and these 
already arranged by Nature in rank, file and column y 
regularity and with the requisite close spacing. Law 
tions were brilliantly fulfilled, and the method has bee: 
by the Braggs in England, by Dr. Hull at Schenectady 
many others. 

Because it is based on a relationship between the spa 
the layers of atoms and the wave length of the light 
by them, this powerful modern method of analysis may 
ployed in either of two ways, namely, to study (a) either t 
wave length or (b) the spacing of the atoms. A single re! 
connects these two unknowns. To get a value to start 
atomic spacing in, say, sodium chloride can be comput: 
the known number and plausible ecrystallographie arranger 
atoms in one cubic centimeter of erystalline salt. Hence 
find the wave length of some particular easily-generated 
chromatic X-ray light, which we can thenceforth use conv: 
as our yard-stick in measuring atomic spacings in other er 

RESULTS FROM THE X-Ray SPECTROMETER 

(a). Moseley in 1914 tried many different elements as | 
in the X-ray bulb, analyzed the resulting X-rays by mea! 
erystal, and found that each element emitted general X-rad 
but also its own characteristic sets of X-rays of but a few 
that is, each element emitted a characteristic X-ray s| 
consisting of but a few spectral lines peculiar to the element 
lecting a particular type of emitted light (K, L, ete., ser 
making comparisons amongst the elements, Moseley art 
remarkable result that the square roots of the wave 
varied in progressive stepwise fashion from element 
giving a series of equal whole-number steps that wo 
to 92 for wi 


Fro 
+ 


ld 


plete, run approximately from 1 for hydrogen 


just as the atomic numbers do. Any missing step was ¢ 


ous. and indicated clearly an element lacking. From this 
learned that we must search for just five new elements 


we must adjust our atomic numbers to allow for the e! 


are missing. 
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re be remarked that 
ted by 


the 
the chemical elements i: 
s are of much more complex cha 


spectra. The latter 


ueclear electrons 


rive 


us 
which, aft 
ns of stability nearest to the 1 
light spectra inform us of the 
reach stations « 
the atom. Within the last fi 
been so extended as to overlap 
n of four 
dged. 


Che 


se electrons that 


octaves of 


light 


distances apart of layers of 
smaller than one millionth of 
inees, however, they 
er with an 


eent. 


are mea 
accuracy much | 


y ball : 
rap { 


Given the ery stallog 


arrangement, one may, by assumi 


1p) 
il¢ ~ 


onstituent atoms, determine the 
inalysis with an aceuracy 


superior 
lder methods. Conversely, if th 


but the atomic weight of 


(le) 
i 


one of the 
this may similarly be determined. Of ¢ 
s the employment of the X ray spectrome 

rangement of the atoms 


COMMS 


in aerystal. Th 
deal of assurance for crystals belo 


wine 


systems of higher symmetry. Simple 
ire metals, usually crystallize 
ts of fruitful study. 


subst 
In suen S\ stems 
Especially interesting 
s the erystal lattice of diamond 


; 
Ss 


7 wh 


s surrounded by four others at equal dista) 
lirections of the four corners 


of a tetral 
of gravity. It has heretofore bee: 


tacitly 


clei of the atoms in the erystal acted as simp! 
fracting light; but closer study reveals evide: 


t} 


certain extranuclear electrons which 


+ 
1 


are ll 


constitute the valence bonds of the carbo 
that these valence electrons. 
stations other than the 


, + 
©) 


if not stat 
nucleus. This is confirmatory 
wis-Langmuir theory of atomic structure, t 


he mentior ed 


Of even greater interest to the organic 


chemist 


are the 
t studies by means of the X-ray spectrometer of the possible 


yement of the atoms in naphthalene, anthracene and allied 
tances. Viewed from one standpoint, the carbor 
24 


atoms n 
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diamond lie at the corners of hexagons bent at th 
to fit on puckered surfaces. or surfaces composed 
gations like galvanized roofing without rounded 
of its different crystalline form, very differe 
graphite, the other ery stalline form of carbon, ex] 
arrangement of carbon atoms in puckered hexag 
but with the planes containing the hexagons furt 
sumption of this same corrugated hexagonal st 
pears so favorable for carbon atoms, satisfies th: 
sults obtained with erystals of naphthalene 
trometer. One can not say that the organie chen 
graphic formula for naphthalene and its allies 
pendently proved correct ; but it has at least bee 
time-honored formula is in complete harmony 
perimental facts. 

ARRANGEMENT OF EXTRANUCLEAR ELECTRONS 

Passing from the arrangement of atoms 

arrangement of the extranuclear or planetary ek 
vidual atoms, we reach a field where the experim: 
ical or spectroscopic, are more difficult of present 
and where, at present, we are largely being guided 
add, stimulated by hypothesis. The hypothesis at 
acceptable to the chemist, doubtless because it was 
the chemical rather than the spectroscopic facts, is 
and Langmuir; and this may be most easily visual 
of models of atoms. Here we have the electrons pati 
ly localized stations which are arranged in concent: 
the nucleus. Similarity in number and arrangement 
the outermost shell makes for similarity of chem 
and so accounts for the well-known family resen 
chemical kind among the atoms. Furthermore, f 
commoner atoms at least, the number of electrons 1 
shell that gives the greatest stability is, on this 
eight. If we personified such atoms, their chief idea 
be to secure, by hook or crook, an outside shell otf 
electrons; and this ideal motivates all the chemical 
such atoms. The two possible mechanisms by w! 
ideal is achieved are by reciprocal lending and bor: 
by sharing electrons, corresponding to the conceptio 
valence and covalence, respectively. Atoms that 
eight electrons in their outer shells, like neon and 
motive for any chemical action, and, as is well knov 


inert. By these new conceptions of valence, cert 


S 


structures are anticipated to be closely similar 
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rely dissimilar according to the 


se similarity of erystal form 
many such cases, a stumbling block 
nieal erystallographers of but ter 
correctness of the newer views 
erested in the chemistry 
been more concerned 
the kinds of energy rac 
extranuclear electrons 
ne of lower potential energy. th 


S 


eh depends not on the final en ronment 


it rather on the energy made available 
s brilliantly suecessful, but hitherto on! 


ly 
i\ 


hy 


ses. If the planetary electrons all rey 
uund the nucleus, there is insufficient local 
around the atom to satisfy the 


Valence 


st. even although the orbits be not in the sam: 


NOSS bility of twisted or looped orbits round the 


ore satisfaction ; as also would a complex el 
shes ‘ 


acts of radiation. 


is Té 


Reeause both these tvpes of hypothes S ; 
activities of the extranuclear electrons are 


somewhat speculative stage, I prefer to pass on 


7 
io 


tters closer to the facts reached by the modern methods of stud) 


SPONTANEOUS DISINTEGRATION OF ATOMS: Iso 


All of our atoms of atomie weight over 206 are obse) 
proclivity to disintegrate. The nucleus of the a 


m-l1, for example, has a mass about 238 and a cha) 


‘asionally, such an atomic nucleus, for cause utte. 
fers a cataclysm in which the nucleus of a heliun 
| with enormous speed. (A helium atom consists of 
eus built of 4 protons bound together | 


DN ” electrons 
ounded by two planetary electrons 


) 
This expell 
lowed with terrific energy of motion, is called an alpha-p: 
Because it lacks the two planetary electrons of the helium 
ars a double positive charge, and the moving alpha-pai 
therefore be studied in the magnetic and electrostatic 1 
d the ratio measured of its charge to its mass, by which me: 


ts nature was divulged. On picking up two 
etrons the alpha-particle becomes a helium atom. The 


me has been measured of helium gas generated 


idioactive material ejecting alpha-particles in 


‘ounted one by one, and SO has heen enumera 
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the number of helium atoms per cubic centimet: 
gas collected. 

After throwing out its alpha-particle, the res 
the Uranium-1 atom, having lost 4 protons, poss 
instead of 238. It has lost from its nucleus also 
therefore a net charge of (4—2) or 
thus smaller by 2, that is 90, and ji ord 
periodic table is two places below and to the 
[t is, in fact, a new element, naméd Uranium-X 
the element Thorium. But it is a short-lived 
expels from its nucleus an electron, or beta-pa 
residual product, called Uranium-X,, of the sai 


234, but of atomic number 91. This disrupts w 


beta- particle even sooner than the last, produe 


element, called Uranium-2, of atomic weight st 
number 92. But 92 is the atomic number of 
which we started. Thus Uranium-1l and Ura 
nuclear charge, +92, and must have the s 
extranuclear electrons, for this is ordered by 
and not appreciably by the nuclear mass. T 
U-1 and U-2 will be identical, and on the outsid 
chemical properties depend. Consequently, U-1 
in the same ordinal position in the periodic syst: 
chemically and therefore inseparable by chem 
elements are called isotopes. They have the san 
Elements with the same nuclear mass are ealled 
U-X,, and U-2. 

After’a chain of successive disintegrations 
8 and 6 alpha-particles (mass 4) respectively, bot 
238) and thorium (mass 232) produce atoms 
charge of lead. On account of their different pa 
these two types of lead atoms would be expected 
206 and 208 respectively. They have each be 
uranium and thorium minerals respectively, a1 
atomic masses closely as expected. 

Most of the known radioactive or spontaneous 
elements have atomic weights of 206 or over. b 
potassium are also radioactive, as are one of the 
common brass and also the metal platinum, alth 
atomic species disintegrate at an exceedingly slow s 
alpha-particles so lacking in energy that they ar 
tect. There is no reason why the habit of disint 
not be general among elements. In any case, we 


isotopic atoms, whether formed in a process of dis 
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evolution, should be identical chemieal : 
rr. The 


feather, should be found togethe 
many of our elements are mixtures o 
The question 
het 


ble by chemical difference ? 
hysical methods. If the isotopes are 


ss, then they ean be identified and se 


ence in mass. Speed of diffusion or 
mass, and so the elements mere Irv i 


? 


shown to consist of mixtures of heterob: 


THE MAss SPECTROGRAPH 


ree 
1 
i 


e most fertile method yet employed to 


Tne 
it 


sotopes is that devised by Sir J. J. Thoms: 
mentioned above. 


indamental fact, already 

es of the ratio charge to mass of a charged part 
vacuum will give rise to different degrees of 
A gas or vapor 
is therefore 


magnetie and electrostatic fields. 
element under investigation 
is 


ning the 


charge in the discharge tube, and its resulting 


unit charge, 


idied. 
t such multiple charges cause no confusion. 
itiful method in the hands chiefly of Aston has show 


e elements Li, B, Ne, Mg, Si, Cl, A, K, Ca, Ni, Zn, Br 


Such a particle may acquire more than one 
this 


Refinement of thi 
us that 


the Kr, Rb, 
Sn, Xe, Hg, are all, at least as we have them ordinarily available on 
this planet, mixtures of isotopes; whereas H, He, Be, C, N, O, F, 
Na, P, As, I, and Cs have been studied and proved simple. Pub- 

Only those elements 


results on no others are yet available. 
stable gaseous form have yet 


of the less volatile elements 


hed 
vhich can readily be obtained in 
aS soon as aly 

additional 


been investigated ; but 
rm. 


r their compounds are obtained in suitable gas fo 

sults of interest will be forthcoming. Because his measurements 

the mass spectrograph of the masses of most atoms had a1 

racy of 0.1 per cent., Aston was enabled to discover that the 

omic weights of the chemical elements investigated, save hydro 
are invariably whole numbers on the scale oxygen—16, to 

The fractional value 35.46 


ac- 


? 


the degree of accuracy mentioned. 
ind by chemical analysis for chlorine, for example, is explained 
element’s consisting of certain proportions of two isotopes 
Thus is the century old 


bv that 


of masses 35.0 and 37.0 respectively. 
ypothesis of Prout, that all atoms have masses that 


are whole 


imber multiples of the mass of the hydrogen atom, resurrected 
cent. 


mass almost 0.8 per 


Mathematical rigor in this 


| rehabilitated, but with a unit of 


than that of the hydrogen atom. 
le number rule’’ is, however, not to be expected for a reason 


vill now be referred to. 
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A NEw PossiBLe Source or CosMicaL E> 
Hydrogen, in Aston’s mass spectrograph, appr 
atomic mass of 1.008 (0O=16), precisely as found | 
Hydrogen, however, is unique among the elements 
electrons but merely one proton in its nucleus. I) 
nuclei there are electrons packed close to the pi 
close packing of charges of opposite sign is expect 
theory, to influence the electromagnetie mass of the 
amount dependent on the closeness of packing If 
a helium atom from the materials which are corre 
by four hydrogen atoms, there would ensue a loss of 
0.8 per cent., since the atomic weight of helium is 4.00 
however, can not be destroyed, but must appear, ac 
relativity theory, as an equivalent amount of energ; 
tity of energy concerned in the transformation of 1 ¢ 


gen to helium, namely 8 milligrams, or about the weig 
of a postage stamp, corresponds to what, as electrical 
cents per kilowatt hour, would cost $20,000. 

If such a synthesis of helium from hydrogen ma 
to be going on in the sun, we have a much needed 
the sun’s present brightness at his known old age 
EXPERIMENTAL UTILIZATIONS OF ALPHA-PARTICLES IN I) 

The alpha-particles expelled from radioactive 
far the most energetic entities with which we are \ 
The swifter kinds have, for unit mass, an energy 
million times greater than that of a rifle bullet. Bb 
nuclei without cireumambient planetary electrons 
small, and readily shoot through atoms, knocking o 
nuclear electrons right and left. The damaged atoms s 
other electrons to fill the gaps, and thus suffer 
ehange. Alpha-particles pass through thin glass, 
Very occasionally, an alpha-particle will make a bu 
with the nucleus of an atom. The consequence of 
in the ease of nuclei of some light atoms, is that the 
is disintegrated, with the expulsion of a single, sw 
ton. The experiment succeeds in the case of B, N, F 
P nuclei. In the case of aluminium, Rutherford 
single protons expelled have an energy of motion 
eent. greater than that of the alpha-particle missil 
the atom. What remains of the aluminium nucleus 
investigation, but it is permanently changed and 
longer aluminium. Thus, in transmuting an elemen' 


S 


free energy. The alchemists expressed this allegorica 


identified the philosopher’s stone, which would trans 
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, } 


xir of life. a source of ever fresh | 


Te 


for this transmutation is duly restrained 
nly about two per million alpha-particle 
uminium nuelei. 
ease of the heavier atoms with their more 
the alpha-particle, of the speed hitherto at ow 
tly loses too much energy in the approach to 
lisintegration of the nucleus. Its path is some 
a large angle deflection, by an elaborate stu 
‘ase of gold the existence of the minute, posit 
us of atoms was first established. The nuclear 
id. platinum, silver and copper have each been direct] 


this method, and agree with the atomie numbers 


er cent., the known value of the experimental er 


DURATION AND PossIBLE REPETITIONS OF GEO! 
The unchanging and, so far as all experiment & 
spontaneous disintegration of heavy atomic nucle 

sical interests both in view of the time periods involved 

the energy emitted in the process. Thorium disint 
thorium-lead, which is stable, at a rate which we have been 
scertain. The ‘‘range’’ or distance travelled through 
the expelled alpha-particles is strictly related to the rate 
various disintegrations, and such ranges and rates have ever 

iined constant for thorium and its descendants as evidene 

» constancy of the diameters of the range ‘‘halos’” surround 

‘roscopic thorium inclusions in roeks of various ag 
ameters of these halos agree, also, with the ranges i 
lpha-particles as studied to-day, and so the thoriun 
‘ver run at the same rate. Some thorium minerals cont 
whose measured atomic weight shows that it ha 

derived from the decay of thorium atoms. 

the number of thorium atoms remaining to the 1 

ginally present, many of which are now represente 
toms which they produced, one can compute the age of 

|, which thus gives a date to early paleozoie times of 150 million 
ears back. Similar ecaleulation from uranium minerals gives a 


od over 900 million years, but there is reason to believe that 


‘uranium ¢elock formerly ran fast, or, rather, that it appeared 


1 f 


run fast owing to the former presence of a third isotope ol 


+ 


ranium, now almost extinct, of speedier rate of decay than what 
lav we eall U-1. 
Rock analysis shows that, assuming percentage 


ecomposit on 


similar to that on the surface, there is enough radioactive material 
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in a depth of only 12 miles of the earth’s crust { 
daily disintegration all the heat the earth radiates d 
If an appreciable amount of radioactive material ex 


depth, as seems certain, then heat must slowly b 


within the earth’s non-conducting crust. Eventu 
if no compensating heat-absorbing process is taking 
an unstable state will be reached when the underlying 
material will perforce evert itself to the exterior 
burden itself of its accumulated heat by radiation 
very rapid rate proportional to the fourth power of 
ture. This is the earth’s ineandescent epoch. W) 
has cooled down again sufficiently, a new geological! 
haps 200 million years may begin, to be followed 
other incandescent epoch, and so on, alternately, 
more slowly, until the radioactive materials, if not 
have by disintegration lost their available energy. This 
the Brahmans have symbolized in their cosmogony 
ing and outbreathing.of the breath of Brahma. 
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THE PROGRESS OF SCIENCE 
URRENT COMMENT eation, 


De. Epwin E. SLOSSON pauperism 


Science Service iminalit 
VOLUTION WORKING ‘ rr 
BACKWARD 


farmers planted the nubbins 

orn and the potatoes that 

small to sell. Now they fittest. the 
r. They cut up their finest race can 
s to plant, and every grain of virility 


seed corn is pedigreed as care The futu 


s a Colonial Dame. The result ultimatels the 


upon 


in the doubled yield in pota- | ability of its 
her in starch and corn richer wealth, advance of 


rotein. Modern agriculture is ment in education. 


1 by science. itation, juster social 


most backward branch of biol the achievements 


s the infant science of sociology. present age will b f little benefit 
s only just beginning to get its to posterity if there is a decline in 
s open, to see things; in time, per a ellie quality of the rac It 
ps it will be able to do things, like would be pS to hand over a 
lder sciences. But there is need more perfect and complicated govern 
aste. The age of instinct is pass mental machine to inferior engin 
g, the reign of reason has not come. One seventh of the present genera 
has been pushed up to his pres will be the parents of one half 
position. He has succeeded in | next. Therefore, two genera 
kening the pressure. Will he go selection, natural or design 
rward rationally, of his own free completely transform the chara: 
or sink back until again he falls 


a nation. Is this seventh compose: 


er the sway of the blind and | of the best men and 


ss forees of the struggle for 
a? 


have? 


This is what is 


crease in the birth rate is not whether civilization 
ssarily a misfortune to a country. retrocrade. Galton’ 

trograde. alton 
likelw ; ‘ vs] > itis . 
kely, for instance, the British | nies may be too mu 


Isles have now all the population they the age to be pract 
support in comfort under present something could bi 
iomie eonditions. The alarming 
ng about it is that the breeding 
the poorest stock instead of the 


Whatever objective standard ATOMS OF 


the people to the 


of dvysgenies. 


iy take this is true. A statis THE discovery 
study of the population of 1895 acted like the dis 
Britain showed that in the dis in an unexplored count 
where there was the most over the way to the explor 
g, the cheapest type of labor, of unsuspected wealth know] 
st degree of culture and edu edge and to the reconstruc 
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PROFESSOR A. L. HERRARA 


The distinguished biologist of Mexico, who is visiting 


tions of the United States 





THE PROGRESS 


r time-honored and 


tions. It opened 
m. ne plus ultra 
ind showed within it plod 
evolving bodies far Prof: 
ind complicated than or ou 
‘mM. Already our being 
these electrons, whose 
s unsuspected a few years 
ter than our knowledge 
iles, and we can study 
h more facility be 
irrv charges of electricity 
‘ir presence in the 
A single electron 
while the smallest 
molecules which can 
with the spectroscope Is 
nillion million. 
of the times is to ex 
theory into new fields, 
oms of electricity, of 
f light. The corpuscle, 
known particle of nega 
, is only one seventeen- 
ie mass of the atom of 
The smallest unit of posi 
on the other hand, 
seems to be equal to the atom of hy 
n. It is possible, however, that 
positive particle may be a com 
of many positive and negative 


eles and that the individual pos 


corpuscle when isolated as the 


itive one has been may prove to 
qually minute. 
discovery of the enormous 
s of energy compact in the atom 
the electrostatic po 
of its negative cor 
les gives one a peculiar sensation. 
s like finding out that there is a 
of gold and a dynamite bomb 
cellar of the house. But a 
hydrogen would be capable 
loping more heat than the 
g of thirty-five tons of coal 
rgy is wealth we have every 
igh to make us all rich 
he dreams of avarice’’ for Years 
we have no way of unlock will 
rehouse. This may be for how 


is since Professor J. J. aire 
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Photograph b) 
DR. GEORGE P. MERRILL 
Head curator of geology in the United States National M 
the National Academy of Sciences has awarded the J. Law: 
for his investigations of meteorites 
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fixed in 


ain on 


People still talk al 


miasma and s 


1 deodorizer sam ¢ 


yusewife 
she does not 
are more dangerous 
irs. She gets more ex 
liscovery of a moth than 
thongh the former only 
hing, not its contents. We 
pipes in our walls to carry 
but beside them are con 
rranged passages by which 
n carry diseases from flat 
so that everybody has a fal 
itch whatever is going 
are hospitably open to 
mosquito and typhoid 
Over our clothing on 
ars crawl unmentionabk 
nseets carrying unmentionable dis 
In the fashionable hotel and 
restaurant the napery and porcelain 
re immaculate and the waiters are 
x rupulous ; what goes on behind the 
screen and in the market is another 
story. We have got past the days 
when we kept the pig in the parlor, 
we still keep the dog in the 
parlor, which is quite as bad. On the 
et we see the pet dog gnawing a 
decaying bone and nosing the foulest 
spot to be found, and a moment later 
he is euddled in the arms of his fair 
ind fastidious mistress and licking 
t cheek, We have yet. to realiz 
at it is the dogs which are not mad 
the more dangerous. They 
ore people by their kisses 

bites. 

nitive days man had to asso 
the lower animals. He 
logs and horses and he very 
made friends of them. He 


irning how to do without 


cep! lll, were 


no one guessec 


In 1864, 
Smithsonian 
the conclusion 
cephali are tl 
els, and this wa 
direct obs rvation 
1886. Beginning 


Professor Grassi n 


of the development 


Sicily, observing 
of Leptocephali 
other genera of 
larva of the 
covered. 

It was evi 
of mature et 
and now 
ered by Dr 
species ds posi 
south and eas 
while the Amer 


the south ind 





» ship Dana, returning to Copenhagen with t 


which found the breeding place of the 


The Dana at Elsinore, where it was boarded by Prine 


and Prince George of Greece, both of whom are seen 


while the leader of the expedition, Dr. Johs. Schmidt, direct 


Laboratory, is seen at the extreme 
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Surope from 


while the latte: 

coast trom 

rew 

trans 

elvers ascend the 

metimes travel over 
to stream or 

ind along the sides 

of sufficient water. 

ars in fresh 

g from five to 

thirty. In the 

the mature eels 

males then 

een inches 

females never less than 

At the original breeding 


spawn and die. 


THE TOTAL SOLAR ECLIPSE OF 

SEPTEMBER 2! 

By IsapeL M. LEwis 

Science Service 

of the points at which time 

expeditions were located on tion 

nber 21 are the Maldive Isl of photographs tal 
the Indian Ocean, Christmas in this field of 


about 250 miles south of the photographs 


end of Java, Wallal on the previous when 
estern coast of Australia, Cordillo field 
Downs in central Australia, to which the 


struments and supplies were trans theory. 


rted by camel trains from Ade A number 





= 











dow track during total solar eclipse of September 
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were located at Walal, West Aus 
tralia, owing to the generosity of the 
Australian government in placing at 
the disposal of the eclipse expeditions 
a transport of the Australian navy. 

Some of the expeditions that ae 
cepted this offer of the Australian 
government are the Crocker eclipse 
expedition of the Lick Observatory, 
California, in charge of Professor 
W. W. Campbell; an expedition from 
the University of Toronto which in 
eluded Dr. R. K. Young, of the Do 
minion Astrophysical Observatory, 
Victoria, B. C., and an expedition 
from the Observatory of Perth, West 
Australia. The transport left Free 
mantle, the port of Perth, the last of 
August and will bring members of 
the expeditions back to that port 
after the eclipse 

The chief object of several of th 
expeditions was to test the Einstein 
theory which requires that stars nea: 
the sun that are visible when the 
sun’s rays are temporarily blotted 
out shall be displaced from their nor 
mal positions by amounts depending 
upon their angular distances from 
the rim of the sun. It will be re 
called that the deflections both in 
direction and amount required by 
theory were obtained by the British 
observers at Principe, Africa, and 
Sobral, Brazil, at the time of the 
total solar e« lipse of May, 1919. This 
is the first opportunity that has been 
afforded since that date to obtain an 
additional test of this prediction of 


the relativ ity theory , 


SCIENTIFIC ITEMS 
WE record with regret the death of 
William 8. Halsted, professor of sur 


gery at the Johns Hopkins Medical 


School; of Rollin D. Salisbury, pro 
fessor of geographical geology at the 
University of Chicago; of Dr. Harold 
C. Ernst, professor of bacteriology in 
the Harvard Medical School; of Ste 
phen Smith, distinguished for his 
contributions to public health, who 


ha l ne 
birthd 


Engli 


2,000,000 
the hundredth 
birth 
take 
voting 
Pasteur 
science. ig 
THE late 
bequeathed 
frances each to th 
Sciences, the Academy 
the Institut Océanogr 
Institut de Paléontolog 


Paris, and the Musé 


que of Monaco. 





